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1925 *Lc 


3-llJLo (jjj 



x44ai\ 

bjaSsua 

\ C, jL_t_ij t 4 _ljL_lZlJ 1 (j\ 

^1 jIjj (jl ( j^Uj Switches «£_umi» <_jj_<_uL>JI 
<j_uLij! ^jLj ** OFF «jl ON «jlt^l)) 

0j-Jul1 (j^QttiilA (j JJJlS 1 is~tj ! 

.JoL^».Vl 4_I i- « i < n") j^J $ t.iljl£.VI 
Jlj9j .^LlII (j-a 4_ulcVl <JdJ j ^jjl j_A 

lil 4 jlaL>JI (jjjjj i_jLi ^LiUt^ul ^t 

3jj-.t-t.a] 1 Lt-u_C £)l JljU 1 

ULx 4 jI t4t nil JJl*JI ^j-C J2 j jIJlC. 1 L^-t^ 

1 _! 1 < 4_jl_B 3jJ_U.J 1 (jy\c. _ JJLC . jjjLC 

^j-c jjl ^jlaj ^jU~ (K j V (jLAiJLj jjjuiuj 

■J <n\\ 

V 4jJ 4jI JuJI Jula JjJjJI LaljJ L^j!i 
cillljl ^ jf t jIjlcVI ^ ^jL-u 

LaJ tiJLl L^-l.'^-^ ^j_a_ji t<Lul_uil <Lulaj£ 

.cdJ j£ (jVl LjIj i di Lu-^ 3 LjjJ 1 ^JlC. L_JJ _&JA 

4_IL»oI LLa <— lszj jJI jLp^jjl Cr Lt2j>JI 

1^jJI llLUjI ^-l-uClI' j_a (j Lu.uj>J 1 (^y£ 

j) gl»« (_y^j jJI cilaJjij LLli-u L^-lL*.j jIjlcVI 
L^jJj 4jj1 g < m 4_l$j J-U-g V <Lu Lluo LjjJ ' 3jJl 3JLI £)l 

1 ic. oLuiVl La 

4_ub SjLstaij ^stxil 

.a-Li^Vi * jus, o! SaUjJi 

1>> («Ah 

^ ie ,^, V 

■ 



^AaJI 


. 4-j-^lLoJ' 4-lLqjlI] 4_3t_uj V ^l) (jj-& 

(^JlII jjWttl 4jL) ^^JL. JJulII ^jjIj lJ u-aj £>SUJ,I (j-* 

(j-£ 4 —L u la lLsL^jI «L>JL*_4 <_jjJL_uI (ji r < nil lJ&VT J^L>. IjJ® 

jJhJ\ L^J^-Uwj J->Lu.t 1 o*\jt> jlc. i ,i.u * I ^ I*' ojjl>J1j L^j ^UIaVI j ^J_>L«-u.I> 1 

. CjLuJ^IjjJI £_c J-cLjOJI Sj^LaJI l_Lt^ efi> Ly^- SjLp-jJI CjL9jJL>J,I ^_Aj . 
4-uL^-inltj 4 _i£. LaIL>. V1 4ju_JI ^jLULAj (jr Lc 1 ^ ^1 NjjStl ^Ic. l_.<JJlLU 

.4jj) <>>»!!j 

(j-a La^_jJL£j ,«(4 <?j4Jl1I) ^IaII 4JlI» ^c-<-ul CjLu^LjJI ' <-^J 

^ Uj , ,, \ l^U-vl LAj_J_JJUJ 4_JjJ5cIlILj La J Lu->. ' J ' J-t^LLJJ Li Cj Lilli 

Jju 4 j^Jl£. 2UK . 4jSj U rU jIjlcVL) .^1U~miU jJu9 4JLjj9.}j 

. L<_ua->. VI g. Lulu VI J » m < ,nj 4$. Lull/VI <j-o 3j_aj ^ylc. j I Jl».|j £(_?-*-“ Lr^ 
3j.jj^tl _}! jlc. V! (jru cj 12>UJI ^Jl J^-uJaJLj ^-uTuj ^IjlcVI <LjJLlLo <jlj Ij_a 
jJlc J£J 4j}jT(^Lq jj-oj -iLaejj l£! • (jJjJiil ^j-us 3^ LuJlJ .3j_jju-aJlj 
^ M,J 4_$_j^La jj_aj . j| JlcVI ^-Ll L^JJ^O ^1 CjLUjlUj 

Jljj>JI j-jjJlIIIj ^JjLs JlC. ^Usaj ^1 J_u3ji]l ^J_j_u_u 4-gu-uL>. 

i Vjl t LjJ .4jjjl*JI JjL_uII Jj>J ^j^UI j- t SLa l ll ^ j 

LuLSLgj 4 _jL^ i LuIjj t4 _JL<_u_ 4 J£LI ^CjbalSo ^.usIj _}j_3e_« ^J- l l<u 

« 4J L<_m ^-4 J^aLaU (4_L«j)j!^^*) lLsLu:l^u I 

&s*l 

jj-u-L^J! ^JlJ 4_J_cl JljVI 4_Jj-JLlJlJI ^ 1 C. Jl-AI J-cii CjLjLo^JI J ^1 JlC VI 
4-j^J^ ^j-uj J l < O j <_jL&i! I -LA 3L>-^IlX I <_bl JuAVI JlskI £)l »I 

JxLm ^y-IiJI 4 _uLj£JI j - d .->I~~i~»- n CjLx^r^e-^a «d A h ^ ^ 4 j_} JlC. 4_<a_La_j| »j-Juj 

4_^J_*_ll ^jl .^UaJJI I J_A J-^ T ljI ^jj| ^-4-Lxl I Jj< nil ^LLlJ L^J 
J1 / d ^,4- i>. 11 4-jjLa-t-U t ' 1 U U 11\ d U n CujI£^ z \ij t a 1 4-uiaLjjJI 
4l^»1> (11.1 4_4^L>JLl ^J-U jl i^uj^lll £jU3 jl i 4jjSLi.i±.*J I jj 4 jjLseHJI J^l j_SJI 
(Jj *4jI Jlj L^jLsj ( M A Ml t4_csaj^jLll 4_u jjLSJI Cj^lSLifaJH J->- (jr ^ 

. 4j^-lu- J I Cj^LcL alllI ^-A 

i^^j-iil CjIjIlII »l ^Ir.j tCjlxusljjJI ^Jl L>Lp*l j n 

.. 





( j_c 3 ^Lj>*VIj *1j^l cjIjLlj L^-c Lxj t 4_icL^i>.VI cjI j-ubi! 



Ci>l£A* ^j-LaJ (j-uJ lj1s[j (j^jjj-Cl lL C JlLa ^jj>o j*L3 La Idle tC j L u l a L jjJI 
Cj Ijj t«n \ I ^isajua (jl _}Jl*JI jcjjIj j-^lajj . LgJL>. £jj* Ij-tSLgj i _ r IiJI dlj q-a ! 
• <~j~ Cj^LSLiTu-4 ^Jj>- (jjJLoJU CjI j/>>1 jj ^Lg-Lc. Lfcjj>d jl Jt£.Vl 4 jjJ^j 

(jl ts~i j 3 j j-i_u.ll 4_3 jj1j _}L?ejl Cj^W mi 4 ^) ^jLoj! 3 JljL_uJ1 CjL>.L>JLj 
jJljlJI 3j_i_C Jj>. j I /1 ^ ^ / >> 1 1 CjIjjJujj a(j_>»l jl i t 






j g MiVl Ljjjj-S_4J (jL^ 3J 4jj 3 jjs dil j Coleridge JLa 

jjLsdu La SjLiVI (j^ 0 Ljl >.1 Lol^al j»L>.j! L£ SjujiUJI 

jjjldl ^jl2c-u3 (J_j_ljJI Ijufc £yz A,^yjuj 4_gJJ . dJi Jlaj III Cj Jl>- a^juj 
La 4 _lojv 4-l^L>.j tliu^U t— jjjSLII j-lC. jcjjLlII \1° ijjz . jib .LojjvVI 
<_jjj^>JIj cjISJLIIj djilt jcjjlj 0j^-uj ljjL>-jj tjcjjLiil 

. ^Ji^ju jJI ^j-a jJu ^1 Lgjsej*- jj_aVI t>jufc tCjLjLljdlj 

4_i_jjfej 4 3U~U CjL^I mh^VI IjLatijI 3j-o*Vl (jlajli,! CjI j 1 1 till Cj mi 
^jj^VLj jl . ^jLcujVI jcjjLtil <<4 jj_uj>JI » 4_l3j>JI ^4_<_ul 1 gjlf. J)lt-n £)I 
Cj Lilli jj_4j J^tjj ♦ 4 jLj£L 11 £jjlt».| | ^H]| 4_uL>JI dij <j_4 gjj>JI d_13 

( jr J_C 4 _jjJlII 4jj- 4j-dl 4 jjL 4 -t-u.il jl 4 jj <^>U 4_uLi1cjj_l^JI JlLa) 4_4 JJljJI 

LaU t(jdt£. ^u_uLlII Qj-Sil JSIjl ^^ La-Ajj-aj cJi ^jdllj t^jdaJI ^j-a ^ 1 1 

<l < 1 ii^4 4_4J J-jil l-Jj» mi It 4-iij jJlj 4_aL*JI 3l_j_>JI p ^ ^ ^.Ic -jjj 

^jldJI ^jlSLalj » Lfcj_£u3J (3^lj-laj 41 dL>^VI LiJjj I LjjjjL^4J I JlC Jj 

4j_u JljJsI 4-UJj£L«-u-L<-uJI CjLLjUI ^jV dJ jj L^yj-u^ ji^il J^dl p ^ C_JjJlII (^yj£ 

j-uildl ^jj-aJI jjkljf ^y£> (Max Muller) (jJj_c .^^La) t< c_4jwjj 






4_2wLLo C-<-jL^ ^1 (4_4Jjuij! 4_j_Lu-£aJI (jl_3 dJJji^ ,^-lIlC. 

I4J L»_ll(-u 1 4_42_j_aX. 4_<_ulj4 C-cLujJ 4j£ju LaLaI^I <JIl^-L 

<j*-b_4iJI ^ £J>j»laI£ 4_a_aL>. {jj* (Needham Joseph) (^Lajlu dbjj^.) J_l9 ^a 

. 3^_o»VI ^j^-i^-dl 

4_>L£JI ^1 La ^1 l-Loj-c. Ibl LLl jlu 

I ' • '• * * I _L>i_J Lb Lh i (4_u_u 6000 4 j 1^-3 ^J_l9 ^A^jlu dJ uA_>* JlS 1 Jufc 1 
11 nlf. 4 _j^L>. dJI j La OJ*^^ J^jLiij 4 ^aUJI JsajljjJL^ 

J^>o dul^ (jy ll]l djLaUiJI cjLaLLa jL l l > .I LjJlcL_uj juij-A Lb jJ 
4_oLll 3 Lj_>JI ^yC. 4 1 A A diLaj) I ♦ q \ Ldjj-J jLjVI ^lc (j\ £-AJ . 4_iL£LJI 
^j-u-jJ tt—jjTtSLa t-jLd. «bl VI tjcdjLlJI La 4JL>.j-a ^Ijja^LI 

^j_L>j 4 _l.Lv.I jJI 4_LL>-VI (jfA LoSLaj Lc JLvJI jJ^Ij LbjJ 

JJutil ^-a^Lb-A Ll3jL*_a 4_au_ul j djlI jj?c^ 4_aj t^^-oLL *L>*jjj 

C^l 4_j^Jlij 4_Cj_A^A <>* (dl_iXjjl^>J|) JjLqJ,l 3 j_L JLZbl 
4 K mi a Jl>-jj d-cv iL_kal jJ.1 0 Jufc Jibs Lxjl-i JL>JI La^J . 

LJLLj 4 LaLa-J 4_<_oj)j Jla djl^_u_abj (j jaJaj ^j-oLlII (jL^ i^^ju ^_bl 
^>LUI Jlx^ t4JL>Jl oJlA • 4_*_j_lLJJ <L3jL>- j-Aljio ^1 ^yx T oJ La 

Lv4j 1 3 j I C. Cu-aLbIj (Jji^l dj|j^SE_A J_a ^psjVI dJjlj djl^j) I V A £)} ^ 

^j-A 4 _Ll.*_a 4_Cjqj_?tXJ ^Ldl (j-4 4_iitj JujjbJ Ldl^ (jL£" ^LajJI _a ^Ljj-L 
(>l>JI dJLIb j_La OlLaJII ^j-ajJI Jjfcl (j-A t.-.t-LLLj juiLSHilj <-^jL*J,l 

. Lbv. LaI fjr.jlb-ol L^ Ibl . L^jL«-u-t-uV (jVI ^Jl 

jjfcj 1 Vj_lS I J-5C-J (_ ;r L. J34 _cSLJ 4 LbaJ I ^)-b_ALc ^I^Hsl 4 _aJ 

4_j_jJlJv Sj-jfcLLa_j jcdjLlil (J-t-3 La ^ ^ 4jJJul1I 4^1xIL!I jLoujI (jjLSj 

L^Ia ^Jlllluj ^ylJI Bush Telegraph (3j_oe_jJI l^IjJLIj) 4_l*J Vl 4 4 ^jJLa 
Peter and Iona) Ljjfj jILu (jLLjJJJ J^e_qu j_3^ . juijJI jjlIL SjLc 
Ltjae^v!j (JLbJaVI Jj u>Ll dJI JuT LuLLajj-j JxIuj dxjl^ uu^ (Opie 
cr^Lc. jlj j3 V) ^LajI JLxVI jj-A cjLLa ^31 3jU"j 

^_lC LfcJi^>.j La LJLc. ^ J7 3il 4^ « Mill 4>Juk (J^ls (djLcL_u Jj V 4^Ll 

Jj_9 ^j_a dJJjL^j 4 1 g j 4 I jJ^jL^ jdl jLt-^ (Jb-S (j_A 4_j_9 dJj)^[ mi a 

14 


6joSajo 


. L^skjLu (j 

4lLaVI CjL*^>JU £)!uj 4_uJjl1I CjL_JjjJI £)lh 4 L^3l 4_3j^_LaJLj 
^ j 3 II <j_a . 4_aLc 3 Jlc.Lj 3 <j_a Ci 3ltVd tjcjjLlJI ^_ulj t3jj_a-*JLl ^L>.j 1 £j_a^>* 
d U ,~j 1,1 cj!jL*JIj dJj)iMill lUU_s( 4j> t Mill cjLjI£L>JIj 

LLh . 4 -lcL C l > -V'j 4_i^IjJl>JI JjJl>JI L$_t^ j2 Jj t^fjL3lIlj 

J_3Iuj V jaJii tc-jj) 1 ,<,(iV 1 I j_^_j JJLUj 4_l£|j^>JI „j3Utlj CjIJlZulU CxjI£ 
(JjL_u^j t<La J3"iU 4 -uJlaJI l_3jL*J,I Jj t4-a-j < a- is>]\j 4j3j 3*>J1 CjLajJLtll 

$4Jj1_^_4 4_uj-a j_lc 

4—ljL t-<^ Lj^JI 4_3jj-C. LujJ ^3JI 4 JLHII CjU^MI (jl 

CjLc j-Lt^aJs 1 (J^i* LfcjJu-^-a ^cjjLUI La t * < 3-fc. 

^j_tiI jj j ^ tlj J_uUrJ| ^JlLa 4_ul^_a-*JI CjL tfu-Js' C)'*'* '3 1 C ^-L>'-1^ 4_j^wLdl 
^yjj jj Mil L^jI ii Jl>- cjLtfoiil ^jlAj . ^aJL*_a£ jl 4 jj) m 3jUtj>JI 

♦ ^jjLlII La ‘ * > La Jl>. ^Jl Bjj^ILa CjLuJsLjj 

La-J *4-iia-*-! 1 4_«_uJ lI^JLj «^yu 1 uus>* I» d>LJ u-lH £Jl& 3l_u ^JlI \ £)l Ju 
Jlj clljj£ . 4 /A^LiH 3llj j^IjJlIIj 4 aj3*mil,l uLaj) U •>, J L ^La3-&l tiJJj 
JLa-t i «-ul (jjjjLa <jf ‘J^VI uM- 3^ ^ Cy* 

. 4-Ll3TJI ^\ I 4_aL*JI ^Lj^-uUIj (4jl^IjJI) Jit!! ! Ji-i_a 

Alexander (^j3 jj < mi*s l!) 'A~ m^\ 1 a A <ol (jUL^. jlII 

CjLLa jj-uLl^j 4_t_uljJ lj t^y-a-UJi <—<_3Ulj ^-«-uV! (Jjlloj J-a^tJ ^jJI 4_ulj Thom 

. ' Jl-LIjj^ , ii I 4_usLiwj i LuLLu^j ^aJL t -a^ 4 jj i^'i[ \ 3jL?tj>JI Jl^I q-a 
Jl3&Tu-u 1 (^yjL-^^VI) frequency JJbtlJI c*j5t 

2,72 i n" ^ylll) megalithic yard (^lLlIUI 3j>jLJ 1) cry^aLc 
♦ (2 LAi1aXI 3jjLJ 1 Uj^>- Cy* 0^*) megalithic inch (^alU' 

jj-oLj^ t j^Lj ^aJ t J^Vl ^,-Lc. tBjjLJI (jl ^L^LJI JlA 

4j!j^ 4j^-5c^>JI jjJI jLLa^l ^j_uLl 3 Ltiajl Jj <l < < <1^4 

Lj_u I La-^-iLh tciJJjL^ . L^tiJ 3 jLsej>JI r> < <n 4 _l3_l^>. j-jIjJi L^-La 4 jU,I 67 
(j-ojj-Cb-LS 4 _lAj-j_ 4J (jVI <—Sjju La (jj)a^3j IjjI£" ^ \r< j I ♦ II ^lathna I 

cjljLxia_>JI t _ 7 _s t'> is* \ ^ya r j~^^ jl i . i^s 'iK V~Mitl j_uSLII ^st_>JI jji Megalith c.<_t-litll (*) 


■■ 





cJsVLj (j* jj 11 ^LaJuSj £* jl 1 jl <^ 11 ^.LaJuSj (jllj_JI £La Jl3 ^J_l 3 4^u jJijl 

jcJjlUl La <* * 3*w Llitj^l j! 

<_a<) << 1 ^tlj <_ap Mi>ttl cjj!jjvj 4_u£j£J! cjL£j^>JI 1 j^ojj $.bej| 

((jJsljJLl Ju JlseIJ Cj La-laTl<-..la )) c <1 a *I< til Ju9j I JlA »3ju>Jj 4 -aLaIu-oI ^ylc. ^JJSeJil 
l-<jjLa_a^ ^ JiitlL-uJ j 3 Jl>.Ij 4_aLaIu-u! j ^ ^ £_b_3 ^j_A 4 _aJJ_a 

L£Ljj_a ! ciuLiu^l Ju9j *(4 jj j-j-iSo 3j-aj) prehistoric «4_tiejjlj J_l3» 

jjj ' «»3j jJl tiJLtJjlj 3j-st_<-a]lj 4 i^tlj 4 _jjLa-*-oJI CjIjlS U JLI . 4-J1 a j<tl 

ijr lc. M '>> Aj . CjLjJ_aJL>JL 1 p L »a 3Lo» Lj£jA Ljl3jA jj-lt-luJ J^e-iu-ll 

jj-j (>_J UT . 4_>Ll£JI 4 _^jjla Ci 3 i > o <—<JL>JI (jrj_^^U,l <jb tcilb 

IjLu^c I (J a »~n <n ubjljb. IjjluIs j . 0 ^_lc (jjjb-T^ (Thor Heyerdahl) Jbj-uk 

^JJJclJLj jJsl j_aj a I JlLaVLj ^jLkUol 1 jJJl>.j aUj>»U CjIjLu J- l la T J lj t^r.J 

.jbfcjJI ^_y2>j£- 4JLjIs Cjlfll - (I A 1 j ♦ U Aj 

*4*19$ 6jUmJ9 

\ J > II 4_Ia_(_>d > (Jj.jj.til j-ll-L>J 1 jjx. ^J^oIj^A j-A 4 _jJLlI I 4JL>jJ,I CjIJu 

3j> jjv.j-a (Jljj Laj ^Lc 6000 4j1j^ Jj-S jjJll 3jl C- JI aj (_^3ilj 

4-ulSL<-uJl j^ljJLl ^aj ^ I1 Lijbu 4 j3jjjla £>^>3 Sj^fcLIaj ^A-j-uUj • jVI 

. 4JjJiil Jjjja jjj-JJ t 2USl«]l 4_t£.IjjJI Cj belli tj 4 o» t^U BjjUl CjlljjitAj 

(jjJLl jU j U -TeJJ j-AjJl <L^MJllj BjbelJb tCjVL>J»l (jlaJU jjbjj 

CjIjL^U jjLJU jl t aLa1*J1j j\_uL3li] 4^tlA CjLtlblLA £j£. jJluuI La-s| iC-JJj^JlJ 
CjL illi 1 4 ^uJlI^J 1 j j-u>JIj J 3t II <—j\ mi^JI JILa BjjialU 4 _uLu1dIjjJ1 

CjLaLaTlAI L^aI jb-"r i »lj j|ji£.Vl (J» nil aAJt tjr ^j . 4 jjjjjId IjjaI 

3j3»11 4jjjulH a ^U <\11 4 jL^J| ^Ijlivl ^g mi 4Ljjaj a ,,.*\ c^jJI 
LaI i3_iJ-A JljJ La JLSLIuLj ^jLuJI ^Jjse-jjjJ jlj t^JlAJLjLalj jjbllj jLi 
.JjjLaIII tjr ic 3 jj a jl 4jlU a bjj tjrybil ^1 jJ 1 ^ jr Lc 4^1j 3 r a 

^ylJl a 41 rtMl (juj L^l_u 4^>bJl LLlla a ^ U <Vl tlilj ^jAaj t-jllSLll \jJb J »^3j 
jjjJI (-JJ) 1 < mV! j t^> rtl jJLA-J jLj Cj^be^aJl III A < <MJ » 1 CxCj^jJ 
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6 joSajo 



£-g lJiLsLjuj q | VI ciJJLaj Vj . JuLjlU Jl».| (j-tlaLaJI yu 4 jl>J I j jj_>J I ys 


(jru CjULoII ijr -Laj n 4 K mi a 4 jL^j j_Aj 



^_t-u-jj i Cj 1—t-<-u —ljj CjL>. jj £j}Ljj t3jjklj-Lal y&_$ - 4_^jj_>j jj-Laljj-aVl 

(JJJj jljlcVl 0 JlAj . 4_al jjjLaJJ a jjj miT.J £_u_uj tCjLxjj 


.L> L> -L ~»-a l_L(S_a_jj * ((J-oaL^JI j_I^j|) 4 j?c_uoIj 4_l(_uJl-LA 4_jJLu_a 

JJljlJI (Jjov aLaJikJI jlS^I 4ajL3_a jt t jl ajl < it (-llH! Ju-*-a Jmj nil 

j^.LaJI jlSL^i 4 juLl« ji ^1 jiajl) yj'>j <<-MI jlS^b 

.(j_coIjlII J jJ^jI) ^julII ^Ll>JI j_a^. ^^^jijLail ^ILjlIIj 
Oh Jj-3j M J-Jlk O^ ^1 M ‘ ' <>'ka LuL>* j-^Iaj oLajLdl t>Jufc J!La jl 
y <-*■ tlj : LjjjjI ^jL^. l-ija*j_a jlS 4JLaSl_j jj t L»^ 

y 3 3jl Ju-sill (jjlJ-UJ I-JjJlII jlS L<uuj-^ . 4_Uj_*JI 3jjj_>JI 4_J_tfuJ Ju^llj 

cialS i( j-tHjl_*JI J_t-saiJI) j, mi c, j-u-aL^JIj j^Loil (jujJLlI y .j 4-t.a-U-il g> >tl 
miI.1 CjIjJIII j_A dJJj c f i« nil j tCjLu^LjjJI ^k. I Jcv 4 3lV~a LjjjjI 
4_^_uJiJLa 4_i_ii/ CjLoIS L^jlSj jIjlcVI j_a ^laLCu^ . (j\_uLjj_jJt 4 31-L. ^jJI 
t-H) V—<ai—3L-I> I j_C. l—AjJULj| p ^ <1 ^ ' 1 ^ ! <i a \ (jJUJ! 4_jJLa_C. j_u L_u I Q aS 1 
Co^-t-Iof IjSLaj «4tf Miltftlj jJ jJI y* 4JL4 J La^UL^Ij t4 T uaj_JI CjV-lL^TJ'j 
LaL a-t-u 1) ^jjjLlII ya 4_LJl£ A1l£i ^ylc, Ijj <a Lc.j-i-IaC jLluoIj^JI 
IjLjfcj - lkbl^_>^ Lj_Cj (jj-Ljlj^jil a LfcjLCJ t(((4_u_A jJI ^IjjVI)) 


LlaLj! 4_lsLj CuJIj Lc 0 15T o I L 4 S t4_u_u I Jljio Wjjjl Lr^ 


. &lXJb 


4_jJJlaJI 4_£j_jlJ,I CjJlc i4_ujjtJI 4_uLL*JI 4_ua^_Lll 
L^-jI L^S ^ULlII (JjLcLg *4^0^-^! J^taJlj JL^JI 4_o3L>.j 

4_^j_*_U 3j.i-t.u-a jLuo 14 U 3 < 11 t>jufc j_a l^^LLajlj .^-aljlo^lj 
Napier «J_UJJ)) JLi-al Bj^LjlII j-a t4_uLuJsLjJI 

aLa-UJ 1 3jj?e_a j_a jjjjLLajjj aVj_Aj) Turing «^_ujjj))j Boole «(JjJ))j 
jlSLsVI 4-uol*"i t «VI ^1 Ltiajl 3jj^ t^Uj ^j>J3 3jj t „U <>jlAj .(4-JLLtil 
(jyJ Jj t(^ljJI 4_a-JJ lS) «3juJl>-)) CjLj-ajjlj^j jj_ajj 4_jjLjj_jJI 4-ai^jVlj 

^3j 4JVI . 4J1 a»3 < <il j-a jS_a-> ^liil CjLLajj!j^>Jlj c_j j_<_uL>JI jlSlul 





L^_il Ju « ' “ <*• a 4_cL*_j oLu^LjjJI (_3 LL^jljI CjI Jo-Lj 

L^jJ .<l>.j J ^ylc. 1 ^ 4 _uUi]| BIjVI 

. Juju ^j-cj ^1 Jjju ^jJI JJulII jujlll 
t Ijjlj_cfj j t4uui i,<i iVI CjLjJL*_ 3JI ^lajua JlLa L^JlLa t ujL uJsLjjJJ £)l 

jj ^jj_<u J' JJL3t_a J < »l < (l ~ t3^J dlijL>«j ^ oJlAj 

CjIJ_ li>J1 gd-Lcol jHa 4-Lo.Lu JMiw ^j_4 M'f JUt_J C-U Jj>- L^jI jJuj 

SjuILa jl 4 a^a jJuj ^ylJI CjI k < *-Ul tilij ujIuSLJI I JlA jisjuj .4_uLojj^Jl 

CjjjL>o ^ jr jj I ^1 SjLi^l jJl>oj . Jl^Ij (jl 4_a^-aj BjuILa jt 1 1 Ju>. 

Vj . cioIjLSL^Vl <j_aj ^j-a «4ju 3^LII »La-*-u^M» jujl*JI 

jl ^,-^LjjVl ^UJ-IjJI jl t^lu_a LUljljUlU (jl (^-11 \jjt J JJU 

4jI Lc^JjT l(y\ i\ i a I I Jufc C.<1 jl 3 La->lj s, Ci i <nt Godel Cji_ufcju_a 

l-4->JL£. Li <>>4j £_xudI ji ujJJlUw (jr ljL^ cuL&Jt jJt-uaJ Ij-kij 

(jl I jl mi 4 cjLbl jIj^i l luiLc, J-ua-oll (jl LuIjj 

.<>JLl»La]! a^w^bJ! J^UJ 
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Mil 

(j-lkj I j-Aj i JJjlHj (jjfLjO.1 iliUIjj-a-ll 

>s*j cr^-J UJ J (jjs 

jJl^? ajUlj *Lu5,Vl (> y4J *j-£iL±4J 

The Natural History of Selborne <_jLl£ w Aa . 4_La 
Chj i hr. <j j ti 11 ^jjLi]| jsJlc. isLilJjs jij (1986) 
J_£ 3-iia_u jj-L aj? .Gilbert White cu jIj 

(j-Lc. j»Vl (jfj .JjljajJI j-iUa (j-a 

(jNjjtl jJlC. JjjlJ iUhLUal 4 iNj i j»jj (jNjj~ <jl 

(jl dJJj J_*_i if i x 1 11 {jjlJ JL3j - a j I ^ jjL^ Lo ^1 

j-^La T ill i_sjjij jji (j£LaJ - VLea *^L>.jJI - CjLjl_j-p*JI 
(j^o IjIj^c.Ij 3_jjj_a IjIjl^. 1 a^ami La (j-ej 

. f LtUI ^ 

}la .tilljjVI IjLA (j-a ^Lao Ijj^a tiJLufc jjl 

VI a diGl^jTrll (j^-aa 

Jla . L^jLSj Cj IV i^i~a (jj£L LaJ-ic. 
L&jjjLJLaj '■ j I a .. j»L*_laJI jl (jSu«JI ( _ T a ^j j 11 
ajj^aJLo a (j-o (_£l I_ial^1 JLSIjVI 

JUu jjf (jSLaa <—> LjI _j ; pJla . ajLnil aja*js j»jgAa ^1 

3a_j^-j-a *LuiiVI L&a 1 lo 2a aJL>JI tilt ( _ 7 a 

jjLstjj V) aj_»JI (j5 -SLj La.ajjjjsj 


^ L y^jL„ 

. ..■•a ah>th .261^ 


" 




Jul! I yk LjI Cj. jjJ ciLl jJ <_jjkeuJI . (4* <utl j! 4 Mig-^JI 

^Juu 4 _j ijdT ^1 jJjfcTL<-ulj 4 j^-iTcv \ tg. Lulu VI Ju».lj (Jkju-i-uLj 

oIjlcVI q <i j tj t^LuiuVk : l_^_Lu 4 JLuo ^tjp .1 LoLqj tj»»»k 

(yJI JjJU 1J-2Z-A cJr3j_4 j| JlC.VI J /.-V4 ( j- c CjLjl^_pJI <-mmi £)l 

4uk t4-i.k 3j jk CxjI^ jJ ( jy IL>.j . _i^_>Ji,I y-k BMlol 3jjL9^_k L^jI 

,<(^jU 4)) jl «4lu_u» Jlua 3jjU5e_a I j-lullII (j_<i 1 g K <n yUll 4jtill Lfcjjju 
^jLj £rLctLc till j yk (jjJLs !jj V 4_3_JI CjLjI^j->- £)_« ^a.) 

<-jjL?tlLll c.<-Lu juaj .<j_u till 1 $ <i^3j Lg- l i b a cjUKJI ^i3 
{j-a Ljj J_5cj j mi c. j_4_uLjJI (jj* ypOjk JLua 4_4Jj .^IjJl cillj 1 U-%. 

<_y£ 4 _$_jJLjlj LjL^uw juL&» .4is>j_<m 4 j>.| Juki 0 JlA JILa 

4^JlA jufcLo c_sj Juc Jlj yk c-xJjJuil tjj* CjIj_u_u 3jic Jlj-Ls « Juu))j » 

a.t4> U3<pll cjIjLi^V! ot Jlu .jukJI ^ <y£>? JkJI o? 

LiLs i^ji k ^)L-a^>Jl {j I c<_Ll> Jp-V cLsj 4-uUVI ^j-aAlIl aIc. 
£j-$u>Jll »1 Ur.jj CjLikc ^ljp.L 4_aLk Jk) 4-k. C. u> »jk 4-Ht-uV' 

^ * ‘ t kL^uVl ^j-a J ♦ d «juLfc)> £)l^ t (oj^U* Cjljj-uaj 

(ciU j (J-C. kJs j_1j (jt £’ J? t-jj, <>|U-J IJlu ^) 4jj CjljLiu^/l 

. 4jjJ_a L^Lojj (jpitj 

t j-c 3_}jpJJ JulII 4 JUr. ^jl L 4 ] jJlu ^ylll t4jj-tiijjl 

ij-a j_A 4 _jJ_4_*JI #JJb ^Jljlj £)! (^j-3 L^_)L^ tLujJI 4_jjfc_ulaJI jj-cV! 

^jJl) (j_j^_uLjtJI ijj2]\ ^Uk. Cj kLtTuTt^I Jl>.| 4jjju^JI 

u *s miP iaget 4_jp.Luj Montessori mi j" l?-* yJk 4_JI 
^jilll cJ>L^L_ulj ^-jjCJI oj-^ 6^ cr^ (Vygotsky 

4JL-saJI jLscjLj t^llLc (jL^ : JjpJLl j_jSL33il ^k ^JjCJI 4 jkr, L^j ^ > mTi 

^j_3_<_u_II )) i 1_^_L(J 4JLua ^ Lj^-jfcUo jjLU ^ylll » LlJu V j 4 1 Mil Ml ^A_3 

V (_^j) .((ciJ^HIj 4 AjAitlj ^HitU J^»*<< 11 j (^jJI m^Ij 4 jJl>.V 1 j 

jiLpiVl)) ( j_c 4_cj_^pe_« JJLk L^jI 4 1 i^i H £)k t^kjl (^1 dl <- m > m’i 

. («4x. j-lUI 

(j-o (j-° (jj gl»*n I Jp* jliu-aJI JkloVI (jI j_A CjJistJ Loj 
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.lAaJI (kill 

g.L uTuV 1 ^j_4 «Lc.,j_aJ=e-4 4 _l* 2_4^ t4_<_ujJ lI,I ^yb jl 4 4_j_*_j_lL> l_3j 9Ilj_a 

4_jJ LnlI j^Ju dJbj I ^Jb 3ju>J j La>J lC 4_u2_j£^ t l^j i^SLj ^1 CjI Ju>.^JI 

Luj^. (^-Lu 3jJi3JI 0 Jufcj . 3bLc. ^j-ujl jJ.1 i _ r b CjjL5tJ La£ (JLc Cjj-t^aj 4ub Judl 
J a ( t ) l ^ 1 CjLi1lj_ir*J1 ^4 jJClII 4_l£ LjJjTuTuJ jJI i^yu Jl>i_1I ^JLc. 

4_aJL£ j (J-Ii-4 ^j-uLlII ^j_4 4 aUVi La (jyic 4 _u_uL_u! 3jj_uaj 

(jjb (^l) 3bj^>J.I bljLcVI ^£> jK 3j ^J-» T u J^IaJI ^jl . bJic JSLI 3bJijt-4 
(jlj t J 1 i?" 1 M Uj i _ 7 _b 1 ^ j 4 ^£_3j tjlj tji L^Iajj 

^oLlJI Lai . <lajb Lfcju 3 Jljjlj ( j^LaV 4jbJut]l CjI 4 < till £-4 J_aL*Ib 

4jL^>UI JiLa) 4-4 lL^:JI bljicVI juSLalll 1 j_al*2j (jl f 4 J 4ulb Lu_u 

. LjLu J^l LaJlju (jl ^ ^ylil t(jLxlj ^L, b JljlII ( _yt_u^jil J ju>JI jl 

Jl^wI 1 gU»‘i a] La ( _ ;r l»-4 jIjlcVI <>* 1 x 4 ] Vj 

4uLb 4e_bj^LUj cJjJUl c ^c Lewis Carroll cjJm La jlc.j 

<lcj^>J.l bJufc ^aJ Iblj . La £jj aLufl/VI (j_a 4JLaJ>» ^1 4(<<Lcj_aJse-a>> bJLseJ 

i^LlLa (j I LoSLa^tb • Lb>j-i^LLc. JlC. 4-lSLtTu.a Juv^J ^Lb 4 1 Jlv 3^_j_i^ 

4(jl_ul 11 i?<? mi 4 JlxIj :4-Cj-LLa aLuful < 3 <<-V^ CjI ai^tl (j-a 4_c^aj^_a <?Ju4>)) 
dJ j Jl*_j *« jla 4 4-4.U-4JV- t Lbj-3JLa 4 4juj I t ^Cl^c-U ^-a^» I L»-a-Ci 4 4j^Lj ‘. 4j Jl>- I 
t» 1 j uiI 4 in^L (j_a 4_cj_a-se-a LjjJj I j£LAj» j-jLu l-LtSLa-j 

^TLjL^J LjJljJjCjj .«4 mi <aL 4 4 _*_jj I 4 4_j^Lj t^jLal 4 4 jJJljlII CjI aKtl 

jJs 1—LjLb 4j_t^l_Lc 4 i M a'v- (j-a 1 ag a (jjS u 2 ^rCJLII j_aJ>J»l 

:j_A (3bLc JLaj La^) Juvlj ^LjLSj Lla^l 

4 < m a^- 4 jujI 4j^Lj (ji-ul 

CJjLa <-bj)3l a 1 ^a mi 4jJuvI 

a ,"\j ^ CL9^>3 Jib ^Hil) aLuIuVl ^)_a 4^.J_ajse-a ^JjLaUil I JlA jL>»jVj 

LuLb . JulII 4- i ia A J LlaLj^J . 3 JjljCU bt Jl£.VIj ((jj& V jl (jA^tn «>>♦ 1 
. 3bJi^t_a (Jij-Laj ^Ajl_lj 1 ^ ■ L> 4jbJ ulII CjLa-lSLII ^j_a 4_c,j^jsc_a ^jl 4 jvL^j 

^jl L-OEJJ I 3h-V a (jl C-xJfcJ L^ia ^jl Jjfc dlb (j_a /aufc^lj 

L-tuJjuJ 1 <>>♦ ) \ $ bl JlcVI bJufc j_uj (jl c-ocj La^ <« Jl>.Ij» bJudL ^JILu 

. 3j-a 4_c j_aJ>dl (j-a Juvlj j-uzJLc. b^LC^Lj ^j>.VI jJG JuvIj 4 b Ju^_a 

^j-3j (jPJI aLu^^l 4^.j_aJ^-a 34 Jl>.Ij »^ jr 4.IiJ LLa_iJ^_a L$J_a (jI 






4_c.j_4^>J,l j-A j_4->Jll {^Bi j ><♦ I1 < Jja_ujJ,l J JjlIIj . LaJlaj 

t JJa olj.ijj? ^jJI JHU cardinality « Cr JLu.ijl5J1 jjljlII» j! 

4 < 11 g-v (j-c 4_jj£Lc 4_Cj_uJ.I LlLc j_4-3e_4j t«4 * <1 4^-» j_A ^LbjjjlSLIl JJulII (jL^ 
4_jI_3 JjIjlcJ L&dl 13 J f i di LuV jl i4_Ljj_d lj_lajj . ^LufuVI ^j.4 gdjjl 

1^*4j_4 t^j^l (dJij-se-o) 4 jj_A 1 6j 4 (JSJ Luoj I 

t 4->j^V1 i' ,, \ I J^Vl g.^_t.‘uJLb . L4J <?Lj_ijL>» (^jJI (_«j 

. 1 JlSCj&J t^-4- > » VI ^-4-tTuiI cJllIlj 

<j-« 4_JL>. i4jjJmJI CjUKJI 4_c jl 4*~ i »l i-LlSL<u 4_jl_3 4 Ijl *<'V*r%»lj 
l_L_L^_4_JJ (4-CJ_Llil »1—t-JuVI 4_C.J_4J3E_4 C 3 Is ?jJ JJt^e_4 £-2».j~G jt ^jTl^- 4 
<jl . 3 Jl- o »j 4_3_jj U j ^JljJlj^_j_j dU3j 4_cj_4^>«-t I ^1 SjLiVI 

^j_4j 14—<-u—41_>JI J_!_a JljlJLj 4_1LuII Jlc.Ij_3JI 4 ? j_& ^Jlaj ^j^LlII pfc>* ^ 
Lujj I Juk . £)^>JI ciJJ3 Jula ^J_USji,l 1 JJt 4luJI Ij^SLS 1 V I J_4lL>«J,! 
£jj4 L^Tl) t 3~«C t 1 ^jjjjJlXI J •*'"*' 4_jlj^ ^Jl 4 ^.L^j 

4_4-J o 4 I *' 4 I ^ llil L>»LL) £)Jj . 4-iUjlJI 4>Jl^J _i^>JU t 3 i>^jtl |joi> 4 _*jLLc 
4_La r<3ltVd ^Jill ^jLSUI Jj->- ^pil 4_u^JLll CjIjj ( j-c JuJulII 

.CjIjJlIII ^JlA 

C__<_JL_4JVlj JlcI jL>ol (J_l 3 (ji f Mill ^j-4 c^VT 3 JlC 4-j^ Ml dl Cl Jl 3J 
t(jj)j_3il ^_u£JI 4_kl 1 / I V i^_AjJI ^j-4 4-4JJ . JlaII (cIjLlojjIjj>JI) 

10J-& LLaLjI .^UJI (j_4 4_«itj (JT ic 3jj)^34 CjIjL^II ^JlA 4_^ 

. 3jlJJV.J_4 CxJljl_4 4_ul JljJI JjLl 2]| (j-4 ^Ljls (j I 4^jr\_L4Vl Jjl3tl (jJ 1 if ^ 4 

(j_4 CjLcJ_ 4^5e-4 tiiLufe t^JUJI ^j_4 4 _uLj ^L3j t I 950 ^Lc 4 jI Jlu 

J_4 I JlAj 4((j-u^ .^151 .. Jl>.Ij» 4JL>.j_4 JJl*U ^^4^4 jjLteHj J-tii-JI 

(jj^SEJ j IjlA 4jlju 4>l_L4ju9 ^JlII Mill Jid.1 

(oJ <uV (J 3^IiJ! (jla <« t^ruJualLo)) jL>«j oVL^ajl 

(jI ijy^ ul^J • jjjs jii^l tliLaK ^ g~ j»*>• (jrS 

1 jl **•".' L^jpJ -*j (jl ^Lui^l o \ 1 ^L>Li2 

Sir j_j_u_u_ujl^)J3 j ji. i tc i m i -> «JI jl < m^ iJI 

i(j />>m jjj-HI (jjs iriLilijLjill ji i.1ji ^ (^jjjijlj (0 ^. (^jI) Francis Galton 
^JJLII ,j_a 4 «jU°i (J^Lj 4_pjj^l (_y3 Damara «IjLo| 4 » 4 I jj 4 Jls. 1 (jl 
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^■CLsLiJ i4-s_i£. (JjlJLa JLi.? (jLi cJijLiLi 

jjXj asJj . IjlSLaj idJLUl (jjjlj-ll (JjLSjj (jO^Lil *u (jj/ljJI (JjIJLo 

. 4 a i U a «Lc.j^j jjjj ajjb 3JjLi,l 4 jI o c . £Jj_^u 3 (jl£LoVLi 

,4_LlOj_u JJJTEJ-U (J_o^>J! (Jla iCjjjO j\ SLo. t fifljfl 

. 4 j i .il_La U i » (_y-l^. 1 glj-a- 1 tuJ ^jsLjI (jjJuu jl (j-t>.L_u],l jjla 

^ (jilc. i^jJI <Adalbert Stifter jjAp-u ^UVl j^.LiII <jl£ L^lSj 

jL^,j j-lioJb SL» 4ili ,4-mo. e lil ^1 jJlaij £j-uLl]l (jj-SJI 

'.^^JLj La L^J 4_u£ La . jLLaljVI 3 ju£ C^lLI £)? ^1 4 j>*Laj J^Lu 

^^-<_u ^_a_lj I jlLj _ 4j>-Laj 21 jJ ^^ jIj VI ^L_uj c< i Cy ^"® 

(jr J_cL j 4 L^-aL^LII Jljljj t3jL>.lj 4 jxLaj VI ^ n <jl 4 Ij_l>.|j . I 3 

.((J^»<_uj|j S L> i • f 1 j-t-O 

CjI j 4uU~ 4 mVI 4 4 j • jt to 3 jj 4>JlA JulII 4_3jj_L 1 /* , »j IjIj 

4_dJCL>J,l ^A-4.4J->JI aLl^£.I (J-4LA ^SLa-U ^j-A-S 4^Ul]l ^j_A CjIj-AJ J 1 JlL J I 

JulII 4jljL-o I J a>"<( nj (j^se-uj . 4 <?l~ V a jljicl ^Ic. 4_IV Jill 
ijr 3 JulII Ll»-llL jJl-lj jl 44jjj)j-t^ 4JLuL>JI Ct > <h! CjI aKIIj 4CjLu_4jLl 1I 
Juu 4_c., j_au=c-a * JulII LuuLt-ol (j-u-4J dl jj 4 _<_u_a->>- ^j_a CjLl,j_a^c-a 

JJ MI I ^j-^ - A — lS 4 LllLu llt-Lv Ijlj . (<jJJlJI ^jLlsdI ^^A_5C-a) 10 dlj 

CjI aKII Jju-oV CjL illi ^j-a ‘ JJ * 20 {j-a 4jl,j_au^_a ^Jl JulILj 

LaLL«_a 4_jj_tL>ul 4 _aJ^ ^jyllll «Digit» 4 a I^ ^ mi^IL 4^^Lc 4jJJulII 
‘.« jlJI» LCajl ( jr -L*j («4 MiA’ii) LaLula ^^uJI) Lime 4_ujjjjJuVI 4 aKIIj ‘.((^-LLal » 
« 3j-u±c.»j ((^jLujI (jljLJ» LaLjla matlactli 4_auJlaJI 4_j£LujVI 4 aKIIj 
4 A K LCajl (jLlIaj Cj Lilli ^j-A J-A-& JJlc ^£> «J_aI^ ^yasx-Tu » l"i a Kj t Jl>»Ij 
CjL illi (j-* juu& «(j^Jj|)) 4 _aJI^J . (x>-aJlHIj ^jjJlJI ^jLloI J JlC.) «)) 

. «(j-\ A mi-LJI)) j! (((jruiVt)) jl «(]^_LulII)) 4 aK) La Lr^ 
44-Ltut-A 4 U 3 j ^1 L-xjfcju L^uT ^-Lt-AJ 4 4 _jjIj£u 4jJJulII 4_A-IajV! ^ L ♦ ^ 

(j_A CjLa-LLII 4-^1 4>>L 4_uIj Ijuj 4 I a. 1 tx <11 3^ ,",tr (jL^ 

. JulII ^ 1 lVi!I ^j-uL-uV 4_3 uwV-^ 0j <~‘tC. ^1 Ju^lj 

^jLLujmi^mi pjp! ^I^aK La-A ((twelve» j «eleven)) JLU1 J-lll^ j 




(«two-tens » ^ ?) «twenty» Juuj . I jj <«fourteen» ~«four-ten » 
twenty-one Ljupl j_a jjlc Jjl>J 4Jj-U 

cjL*JJI jIjlcVI Jju>. 4JLjL<5_4 4_4jj . IjSLaj t twenty-twoj 

*CjLjl_«^IL>JLIj 4_JlUI d ♦ j j U.! L*_u 4 jlI £yz j-uuj i4_ujjjVI 

. 3j£j_c JplJL». 4 _Lc i_5juu V ljufcj 
JJulII (jlSLo i npl sdjuvLu jl Ji£.VI uLa-U^J <±.t-o.j 

J J i in t^j 1 f.J . BlLx-jLj Sj-Se-flJI 0jLjfcj t4_Uj>Jl £JlA ( jr 5 3dJjIb 

^ Jljlj C-<-jL^ J_jL_oJ! ^Jup (jI 4^-j.jg.tTJI CjLuuJI 'vV .Jlill 

£j_upl ^jLj ^_L4jj| JljJI ^jLloI ^-L4-3ej (^j_4_iVl ^_ua_L>JI) Ji^Jpl 

J}L». mm II cry-*-Ji ^-3 crytilj t 3^tlj £pJlj 

^j-t-u-iJ \ Jl_jJI j /-^> <-w ^1 J (jr^“ u-uupj JulII j_jLG fU t 4 jvjJI 

p LpL^ 0 JlA L$j £^u£a ^UJI 4^LjVI CLu\£ 1 4g aj . (cJLi> 0^0 


(__£_}J.J IjL^wlj 1 Ajy ^ JlSt" t n J p ^UajJ! I Jl^ .3j_L4_4 4j J JlC. 4_jJLlL3 

4 gKIla ■ ^ 3U / a A1^ < Iilj p 4 jI l_4^ 4 I JljJLu J-£\ * ^-U^Ld-a (jyJJ 

jjLusI cj^Ij jl jlJI ^ j-jL-oI cj^Ij ( j-« Lj' <_P*j cul£ (Mia tdoro 

l5La t, h ^ <lK IjJj_4 Juu (j| jijJLl pLc »i£> <«nt l JlJI ^ 

.(21 ,20 ,19 ,4 ,3 ,2) 4JUlbe_4 (jL*^ 41L_u ijy j doro 4^K ^,-cju 

l) _u_jJl2JI (^jJI j-jlJI ^1 t^s \ cj^lSLtfu-U ^>j_a ^J1l4 cjJl^o 

(jy_j^_Lcail lL^IaJI t j-« Juu ^jJI (735-672) Bede « Jl-u» 
4 „,.KI1 j!jl9 j Ju-^3 (jyjv. jIJlC^Lj 4_4l_4u-Al jltaul Jl^j . 1^> t njJI 

l-jI < 4_3j^_Ls (^jJI (.^.<_j 325 ^Lc. < oKfl Nicaea ^cuse-a) 4_uLajjJ! 

Jl>.| Jjt jufc (j! j-4U>JLl Ijufc jSj .^_ua-3JI JljJl>«J 

(jd- t ^fc- u .u.U jJlC. Ju£. J^l IJlAj) ^up! jJu JjI < «3r. 

^JuLujJI ^j_jJI ^jJI ^jJ <<o3tl Jlj^. Ijul ^1 t-uj ^p 

JJl^cj 4_uL^j)pl 4-,,^J<gI j_3j ^ Atl Jl_lC. ^cujIj I JlA . (j Ju (JjV 
14_<_uJ l3J,I fiJJb jj J^Lj ^Jilj . «QjIj ^_lc ^jl>. I jLui I j*ujlp 

<Cu_4-4 4 ^jU-v ^ul5ujV (J-A-ljIlc Ijul^ Vlj ^j_ul Jl 3JI jj-tiauv. (j*u5 LJjjISJI pLc 
Jl_j_c 2UU .JLilLxVI jj-Lb->. ^JljlI <_ (i < ( i jJ p 151 

j^u^jJI L_)Lt^L>JI IjSLaj . (jy-i alISsJI 4uj)3»H cul^ t^r 
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.lAaJI (kill 

SLp. (j-uLill (j-a J-af jjJj 

jIjJI ^ 

^JJ L^_Lq jjJLLajlj tl jLp. C-jl ( M^v ^ jr 3 <3j-^ Lr^l <( tJ 4h 1)) J-* 

« JLU» 4 > I tl ^icj ♦ ^JL*JI jtJjLlI J-aISLII pJJ n~t 11 jJI JuJlScTJI 

i -i^ta-tl <>juuj ^uJLI J-j-s cjjIj_>JI jcjjLj JljI2j l jl» ^j_o Jjl j_& 

De computo vel loquela digitorum <jl j_Lju 4_jLh£j . (.a.<_ s <juuj ^3 

d- u -gj 4_Sjj_LaJ ^ULf* Lv.j_tiu ^(« j_jL uo VI (J1< mL> jl*J I 

<jL£j .4 _jjJl_jJI CjIjLcuVI fk\jL2e~Luj[j ^1 jLd»lj c j_a oljLcVl 

♦ 4_u_u cJii I (j_a I Jl ^1d LjjjjI ^ £ c-j! < ti^H c_jL£ c_jIh^JI I jjt 

^Ll^u 4 ~ g a (^JiJI :(jl^_u3L*_a (jl mi « Jlu» 

CjLjLAjJI ^1^. (JjkJ 4_a_top»j 0ju ^JL^jLL-uLj CjIjLIiI 4-<-u-Uj ^J] C.«juj 
jL*_<_u 1 aiVjJU 4 jJj J 4 < tij (^jdl t4 < unj ^^u^Lla J^p. ^yic 

JjwjJI I Jl_& £)J^l p ^ • "VI 


tlttXfUbi# 

4<>jj_uaj (jL-uJ^U -iJic j-^I ^j-c .iljicVI 4_jJlHLo J)'^ 

4j(jJ 9 Jilaj .CjLJLhII ^JlA 4jL$_lJ LjjJij J^>.j V 5l 4 jL^j^UI iJ yIL>. j| 

4«4_jJI_4jJI .iljicVI)) £-0 (jjJLoLauj CjLuIsIj^JI »1 41f. jl-t^ 1500 ^Lc 

J j miIj J, <? Uj IJuj jl JlcVI 4_jJLlLo CjJlcj t^Au-saJI jJt-uaZ jl Jl£.VI 

. 4_lJL_u 4jL^j Vj 4_l>-4jL^j V (_lJI_L^ :^ufcL>oVI ^£i 4jL^j^UI 
4_jI Jl_j ^ J y_bj . I Jljv U ) (^^JLc 4_jJlluJ,l 0 JlA jji^j 
< j_ u _J|_^ jU , „jl £)| ^J| jju t£)l JJlC. Lc-A Jj>-II ^jLj i-^pju 

(j^Lixj ^ (jI^julJI jLjfc LIj jt L^jLj ^IjlcVI c^j-c 

i4_<fcL>.j (_ < \ i nt ,j\j t4Jjlx-4 4_oj^_Lajj) . ^1 JlcVI ^Just 4 « 

(. Jlc VI ^C. ^j-c d^-ol JJlJlII t jj^>.LI(JLl (^flJJJ.1 * ^y rr« < nt 

4_^_2wL^_U_j ^lil) ^JJI Ijla (j_o «4_p.^LiJI» cjI^-ll^tJI JL>JI i _ ;r ji) 

j-pLj cil jJ 4 jI^ t(4 -l^UJI 4_o_pj>JLj L^Ul^l 4_p^l5JI 

(jLajJI ciU5 4-j^jJ JljJu>u tiJJ5 ^>«j L^jlj 4CjL)L_oj>JI ^IjP'I 
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.(jl£Ulj jjLojJI jl^l.! j-cca t_y^ L^cjjllijj jIJl£.^U 4-ui-uL>JI 4jLiclall 
.411LJJ.I dLilll j|ji£.VI cl a (,i? 4-ilLilLa ( _ r 3 JJl*JI ^jjL) (jl 

Lkj-i^lj dl_a_LUI jijii ^Vui j- » ' ^ V I .iljdVl a I 3^ mi» II _i_Lkl cLa i n Lb 

dLilll 1 ^ J M<tl 4 i mi tl^ . cl 4 ( dVl 0J-& ^o. cj^o . 4jlI ^ I ljl^_H_cul 

cl a I ..VI ijJjLSILjj i«L«jJLSJI jj I^ull iaLSib 4 U lij-c L 41 L 1 . L^J 4t-n~jll 
<jjdi Lc LJL1 (Ijl£L4>j 10,000 . 1000 . 100) * ,^.<1 1 jljd^U a^jdJI 

(jc/Llal Ufll JJ, <~|J I jckj ,jc>.| C(_ T ci (_£Lj 4 3 U" a j_d ijjjjlLa jaL ^ej uJ^-J 
dLg-il Mi'll (jla I jiSLikj .Sjcs-lia iLs-jjs ^ ijjci.1 dLi! (jjs dll aKll njuti 
j»Llaj JJ) Li" 4 3 l~ ULI Jc».|j_LI (_,-!! J. J mi" j| JcC. VI cLa-cul u^3 Jijj-illj 

.jljLftVl 

JJljl! jaccl 4-aJSUI aJUk q\ .«gOOgol» 4 cK J_LI i , n Lull uillj ^LuuV a 
Jl££. J_La ^tuciVI I Jufc £-Lccs Jc3j ■ y 3 isi 100 4_i-LaJ (_,1^ JL>.|^JI jJt I JL>. j_cj£ 
(j! (>SLaj ^,111 prefixes «££jI_j-jJI» ' a "..,! ^^SLijcof ^alLc. La jo. ^1 a_i j^Js 
JL ljj .(...(ijjj-iJLjj)) iajjj-iLp)) i«Q^jli)) i«jj_jala») jJaalLj L^Lacaj 

.j-LLicaJI 4 _l>.| £jj| LkjJLccsj (jl^ (jjiill dljjcaVI jj-a «gOOgol» 4_al£ j-Lics 4jl 
dLuLcoJ jaJLc. ^1 4 < i n ilLij .(_£jci.| dLi! ^l (j^?l 4 „Kll aJJt dlio Jj3j 
dLLI ljr £ LdOjjjj 4I4LC.I cLac-uLi L^LaLjjl j»jd ^jLfl iJj<j~iniU ^ 


jJjci .4 j 1 4_u j-xJ 1 s 4_i_Lj_uciJ1^ 4j^j1'>oV 1^ i^cajtcj I j ' • * 4 L , c a ^ >r 

.jcs.LLa d^J dJLxUcul jl^Lbl L^j| 

dUUI J& j| JUkVl cUcJ (jla it >ajjlJ ,ac^>JI ^Liaa jLib La^ Laf 
idL^yij 2 l_jJ1_UjVij 4^ci> j^ji j 4^uVij 4 j3JL^vi) 4_u^jlii a^jjjVi 
4 11 ,ii!L l^iinj 4li/*itl 4jjjj|j LaLaa aJJiaja (jjSLi (4^11^11^ 

ja-Lc.) j Ja^>JI aLcJj 4_*JJI dljj-la 4 ^,jjjjcjsj ^jtill jol^. 

,j^a jdslj jjsI 4^jJl2JI jj i^ull isLaj ^1 L^jl t ,~i~ilj . (4^^1511! dljccsVl 

jl JlC.^/ 1 (jccaj ( _ T ic. SJI jll dUKJL. 1 ^_a 0 jjiadcj 1 j .>i«_i L^jH*>Lc 

4-cj 3^% Mill 4_uj|jij^M dLilli Sj^aj 1dLilll ^a I ^j^aj 

Ji j uijj .4jjj_idllj 4_ul_jllllj 4 t uci_jjJIj 4j‘\j mi~ 11 j 4-UjJ_jcJI ^tucaj (_yjJI 
JL>.|j (j^ 0 dl aKll (jjs 4_aaLaj (^jJI (J^cciVI ( _ T 3 4jl_jJI (Jjd»JI Idk 

d^LiLla I I>ijl JjjLCjJI I jufc 4jJj) .dUUI ajuk (jcuu ^ 3j_1i£. ^,11 


2*1 




JJaJI (kill 





. ( 4_^j 1 .i. a 

CjLs^Lc. q[jl£A «^!»j < 

M» JUZ 

English 

French 

German 

Greek 

Russian 

Polish 

Lithuanian 

one 

un 

eins 

heis 

odin 

jeden 

vienas 

two 

deux 

zwei 

dyo 

dva 

dwa 

du 

three 

trois 

drei 

treis 

tri 

trzy 

trys 

four 

quatre 

vier 

tettare 

chetyre 

cztery 

keturi 

five 

cinq 

fiinf 

pente 

pyat’ 

pyantz 

penki 

six 

six 

sechs 

hex 

shest’ 

szesc 

sheshi 

seven 

sept 

sieben 

hepta 

syem 

siedem 

septyni 

eight 

huit 

acht 

okto 

vosyem’ 

osiem 

ashtuoni 

nine 

neuf 

neun 

ennea 

devyat’ 

dzyevyat 

devyni 

ten 

dix 

zehn 

deka 

desyat’ 

dzyevyat 

deshimt 

father 

pere 

Vater 

patir 

otyetz 

ojca 

tevas 

mother 

mere 

Mutter 

matir 

mat 

matka 

motina 

Note: stani 

ds for the Rus 

isian soft sign 

i, which changes 

the second of th( 

: ending 



oUillj 4jljJa 1 gin cjUJLI! ^ya J£ ^ (jjj-i jIji^. 1 JaLill 3ijL2xjj 

I j i ■•* ' 4__^L^VI (JijJajl d A I" 11 j! Jlto l_ul_3 i4-iljJa l_^_Lu jjjijJ 

.^jjVl ^UVl .jAkllii .SjVJI jLl. Ijl^j edJij J*Uil! J& 

ioj-i-S J3J-V3 .S^laiJI jiejj onumero uno» UVl 

HjUjI i Jl>.|j» 2 U. 2 ill JLA J-t£,j . (uJI <(_£l) (jvli! JJulII i_3j_*j (_£jj3cj 

j^LLlJLla (JjJ Lq£) till j Jju . (_£JJl*JI jiUiill t ^_ ;T ILll 4Jijj_laJ! (_jjk 

i4-dbiU ^ jjulII («u-ul 4 gKj Jjj~n.l1 <(JSVl C ^c. Menninger 

i4j*^slj 4jjjfc (jJaju 4jLh Iijj£» 4 q KI JJL>JU j_i£. ^gnll La! .«4 j^Lj)> (_£l 
. «j_ci£ i4j^Ij ijjLifil i Jls.|j» jjfc jaUilll jjJuj i4jV-J (jj» I l$ I _J-&J 

. I jSL&j 

.j^LiVl 2JL>.jJLl (J.1^«~ cJljLo 4-uiIjiJI 4jlLI! jia t4t-iaill ejjt Jul£.j 
J_jjb jl « |jL>. I Julxj ,jj tj jjlsm (jl» Jjjill (j^. Lua^Jta i Jl!il! Jfj-au 
}LJte ljj£. cJLil^)) l_L!jja jjjs Vjjj VI jjlSLU j-*jj V» ^j il7\. ..I 
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CjJbejj (j-ulU Ij-A ( _ t 3j . in U t-»a jjjl CaLiUs# ^LLajI Jjjjj Ju3 i«(jj<l_Lll (j js 

' Q i a jj^_j 3 jLj-C. J-Sj .|4 i III «Lajj (j-uujlo 

f' ' ^p **-^' £-^-aa»Jtl (jLa ‘J-JjSL J-J^l -5 Jl*J dljejVI 
t _ ? _Lc. d)Ljl£L>. t3 , " 1 C.t£L > .j ‘.Sj-AjJ! «4 _i^j^j p-utjjl)) p-£- 
j^jl cJjLa ^_blj3 iljis. Ij-LLas ^Laia Ci Lajj£.j ‘.«4 JLJj 4JLJ i_3Jl)> (_fJLa 
pj_iLa» Cj-l£ 1 ^ . .ijl a > LlS (_^lll 4 j-JJl*JI c. i«111 (_JJl>.I 4j! 

I a i 4j (JLfllaVI (_£jJ) 3j£4l 4-.'^ uijtl 3j_iiJI ^J_)Lj ^1 iiajl I i i*\ ajj ,«4JLa 
:^l3ll jpb?! ^ (j-LojJ! iaiJ! JU.-,,„L (jyjbJI JLa 

8-7-6-(ju) 5-(^jLlss|) 4-( ljr & jl jjk) 3-(oj|) 2-(Ul) I 
?ss) 15-14-13-12-11 JljJI llK) 10-9-((j4aL$jl olaa) 

. (JaK oL^i) 20-19-18-17-1 6-(3jls.I 3 

4?IjJI cjUKJ! pp>, *«googol» UKJ La}LL 43? ^1 SjLiV! 

. JLa-lj (J.-|V Ml ,Jjja ,jj8 paaj.33 Lo IjjU i4j4Jj«J! 4 atVtVl Jaa IgI~I a i jl Jl£.Vl 
p^£[3 LcLa-aJ 1 ■ 'L»"" ^Jt 3 . t _ y £.l_a^>* i-La? iI 4at_ojj A t _ 7 x.LaIb-! ^Lu L^-il 
L^jla nil! jj 4aajajj) 4Jia.V 4JLa.jji ^ aLai^ SjLc. LkJjjjj ,3lj-a-U 4JLLa 
ijjjjLLlI {jja JLiJX, 'J^ aLau^jl^ 4-a3 1111 <" La 

4_lji^!_jJI 3LpJI pb piajJiaj (_^jJI ^jLauJI 3~tl pji p.-ilV"!l pji JljVj 
j? JLu j? (jj/JLaai-j? . cIiLjjSLU (jljJLs. (j-u ila 3->- La 

■ /al^. j^3jI ^jJI j-tt, j? Fibonacci ^ .L ’Li jij'a j? Boethius 

alxajj JU.J jtuk ^aiaJI IjLA 4ajjiLauVI CjJls-I (j^a (jj 

(J_a-*JI (j-3 I j i n Laul IjjJ U J ' ’ i" i j (<^-1^3 »1 a l«! l La? . /jjjj^Juaj jgx a 

»(_, mi 4 ijJ^Li-Vl Jia 4?!La i^IjijVI Lai . Lgjl 3 j jLi3j 43jj«i,l ^^3 t .i i~ 

$riUt J^itt w^riUJt 

t4 -j^Ju-lJI CjIjLSLTljVI p ^ ^^(^jJI m ^jl 

^-t-L<-oJ j-tfo-iJl ^L>»J ^_<_u 1 ^lc. OjJts^S*. n 
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jL>uV ^ J-^Lj CjI j 1 g » IIj 2 at U tl j s\ a jl gVt i mI 

^jj-2]!) William of Occam ^LSjt <-3jf ^LjJj I j_a t j_c ju_c Ju9j .^-^1 JJt] 
jjlc. JL^rLt-u' V» *(^CuJLiIl ^■ Cu L j JL i J 1 <Hj mic, ^jI^J! 

t«L^ia Jjal jjuu 0jL>ul £>S-gJll (j-« 1*1 L° J-4£. jL>uV gLuiVI (j-* 

£)IS LgS) «aISjI <jt\SL<-4j» (j! .«4_jJI 4o.i_3tJ Cu! La jjLselu a Lull J a *"( (<n V»j 
a j A , ,.lAtl CjULL vj-Jgj Lul^ Lg^uV jJLlI ^\jLa ^lc. jlLu 
fjiu_a ^g_<_ol 1 $ j \ c, (JJLLaj^ t4 < <h*JJ 1 ^gJL*JI ££jh_a £j_a £)Vt ((jLajJI dJj 

• jL^avi 

^IjJI jj_ua_2JI jl) 4_LajJll 2 tl U> •!! j_& 4^jlj rg-gu-a |ju_a 4_gjj 

. JjLufliu. 4^^' o!» ^ <lLl ^oil! 

L^_Ljjjj ijr b j-uju ^1 4o-j l_3jj9jJI 4uLC <j_a LujJu z^jlu JS 4 Juloj jl 
^ 4_Lc lj_uua jJuoVI Ji^oJI 1 Ju_a jjfc ^ TJljJLI tjufc (j) .«<_3jJlil 

. JJjlII ^ujLj 2j_u_u_a Ju_g_a jjLoJI ^LSj .^o-T JjLu-u 
Ij-ib) a Jl-lU 2 U A < Jl>.Lj 4ujSLa LojL_u LaLlA^Lj iJT uJI jljL^Vl 4_jJLHaj 
4_^LudI ^2 (j_2_coJI Ij_«_u_Lj Vl <- i j i a Ij->JI (j^JLaL*JI (jSJ-jL>.l^j| 
5^-tfaC. ^1 Jo-lj £jj& Juu La Ij3 I JiSLaj . LluLoS ^JLj £)l ^I 4u^LiLLa CjI Jo. I j 

. LUjLoI (jj-AJ tCiljjVl C-^-gjl Jl q*"i < nL 
juLiol (jr £t>j 4 Ij. < <ij ^ItSVI 4 _jJL<JI Cj Lu_u L>J I J a »"< mi \ l_^_La *L$1 jV! 

. jljjlo. ^LLij ^1 J4?**< 't\ 4 U <7 ?U 4>jla ju£.j . 20 ^1 LtLojj . l_Lusjc 
4 ((jjj Ml C. )) < ( HI C. )) *.^_C/Lc. J J_C. J_S 4 A 1 CjLoJLS >jj Jl^lLluJ ^JJ5C_JJ 

j-uu J_al IjlAj 41 jS_Aj ((CjI^ Mir. J- 1 JI)) 4((CjIj miT. Cj^Ij)) 

jl Ji£.Vl (jj-u-gj LuS-OJ 4ul£ 4CjI gKH 4>JlA ^1 JiiCColj Juu t j_^u Lg_Cj . JlcIj^JI 

^jVl LuSLgj (jSJj .CjIjloIjJI 4^LoLj ^-♦-LlL) J< ut) ^LLilll «JgjU))j 

((Lj-guJL^)) . Cj Jo Jl^ ^o-T j LlAj . 3^_tCc. ^j_a CjLc^- gj?c_a t ^ j <>» < 

l_£j| 4 jIjlcVI 4-jJLlILa (jy-S CjI g K Jju?e_a C< < m jt I jS-Aj «Cj!jCo£: Cj^L)))J 

Ujjiu 4-L> Lcu-lj LuU i4_cluu_a CjI Jo-1IjJ J_A^_a £_$o- a Jo*j ^j-a Vju^ .^_gj>JI 
JjuojJJ (cj! JloIj ji Mir, (j-a j»jo l fSj <^*11 ^1 h <11 4 Lul ^l) 
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^AaJI 


. 4 JI 1 JI ,J\ 

^-iLuasl ^j_a t Uj ^j_iJL»J1 £j I t—al mi~^I ^Jl Lubjl SjJslil! aJJb clol Jab 

(j-o (0-C.jJI (J-Lcij . 4^aJ 3 "a 4_ul , .i-v JLa^.1 I a £ al JlielLaul £j£L«J 

<_il mi ->o> 4jLi (jjjdl ^ULlII jjx u_iL_u3- 

Jl^la Ljjjl i_ijl£LU oLI i m->- !j_ixx Ljl<-ul i_jLjij*J! Ijla (jla 
(Jj ijajJI 4_jj3j_Juj| Lijjij! Q^ 1 . 1 JljLaj ‘UjlJ- 3 2ji£. 

«ji-u» ^jLlssVLj cjIjLSiV! j-Aj MI: I aV iA L^jjus 4J (jl 

.jlj^Vl ^ 2L5^jJLJ 

(jx (J^l ' * j i * <_sj_Lbj i_3 j£ jjfcj itillj (_yi^. Vlix i U « <1 

I <i $ j"K tiJbjij j-3jl.i—<Atl (JjIjl>. jjjs SjLaVI - 9j 7 - .jjiilj 10 

til Jl_U J< ni . 34JJlXX J mH fl iILuLlcS I JJ ' a frLbvIj lbl^>.!AJ cLcJJtJ 

«_i //■>! jjJil 3jl it ij i3 i m a-L. (j^. JjVl jjl*JI 3^Lj i njtl 

£pl (_£l i^rla-bl adjoj JJudl 4 i .|3'| a ( _ r A]| Jx^I .(5-7 = 2 <jV) 
^jLlssVI jjx, till5 Jl*j . (5 - 9=4 uV) ^-iLlssI j-jj! 3jJ,I ojjt ( _ T a 
t-jj-tis! jij jju .(60= 10x6) 10 t-jj-tislj i(6=4+2) ijuill 

. (63=60+3) 1 i 3. +1j i(3=3* I) 3 jj jLall j-jLaaMI 

. 63=9x7 <j M 

dlj^>.VI jjla (^lix 14*13) 10 (jx I ' * j i * (J^ 

i3j Mi«tl SjljjJI ^jl j ut ^jLlssMI (j^tb I Jljj l_ij| j-±C- i^LxJLi 4 jj i.~i 

LtJjlj (Jj, I njtl JljJI lju a jjLlssI liliMi (Ji~' <4 :4 I Iia-Ul (jxJj 
.(70=10x7) 10 4 JljlJLi ^3l_ltl * -\j < + 1 _j (7=4+3) p ^ ^ 1 ^«3 ‘cr^ 4 ^^ 

(12=4x3) 4 j i ~ U ^_j1_lssV| i—ij i+i ~i tiLIj jl*j 
t_j|j^>JI j ; < j 4 i (182= 100+82) 100 t 3 j .(82=12+70) 

.182=14x13 

« J_jj» j»Ljl ( _ t 3 4 jI SjLiMI jJ^nS) 54jLwlII aSJt 4jxjjl_y>. La 

^a-1^ .^jTr ct^ J * LtxjLa^ .(Jlj i ntl Ijufc (Jix j L»jt ^aJ 

1 a $ ,'j-tb (jl jlll ^jljJuiJI jj5LtI tjjxj ixlc. SJLaul! JjtajJj (5^j_iSJI 

(j5ixJ 1 .V >j3~ 4ijjJaj 4_Lxjjl^_>JI jjl .AxB 4_aj^ ^Lscj! jJb < ,IU»tlj t A,B 

:^LBI JjjljJI 0^1 L^i^of 
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Jli* 

A = 7; B = 9 

7-5 = 2; 9-5 = 4 
2 + 4 = 6 


3x1 = 3 
60 + 3 = 63 


A = 13; B = 14 


82 + 100 = 182 


B j A (iJ++sL>-) aljL>. jL>oJ 

I 0 B, A fjua jJS O^ - (i) 

(B-5) i(A-5) jlJI ^,311 yL^Vl 

<>>•; 4-uTJ.I ^-iLuoVl lJulss I 
A+B-10 = L^£.J^5E_0 
10 jjutJLt-jj-usl 

10 x (A+B-10) t I 

SalU! 

CT ^olj 

10 IB$ A JS j(ii) 

B-10 i o jll SA-10 ■ ^) * <ntl JLtll 47=11 £jl_LaVl 


A+B-20 
10 jj4*Jb 

10 x (A + B-20) ;> 4 olj^iutll p&j 

(A -10) x (B -10) : jj>, jU-Vl j 
(A B) - 10A - 10B + 100 (JjjLjij l jlAj 
4, 'nl a f . 47^313 J-a^l 
£>==>41 100 4^1 


10 X (A + B - 20)+(AB - 10B + 100) + 100 


13 x 14= 182 


A x B 13x51*3 


'j * >Wi <L+ojjl^>Jl ejjb jjla 4(13 x 14; 7x9) jjVLim jjl jla (j+=j La^j 

i_dJi £-aj .bill 1 U4TKJ SjbjJ! JLlC. IgK |)| J_4ij (_yjk _9 VI iSjLs-lj 3K liia 

j-j-C. j|ji£,VI JjI i ii a L$J . U“,., j “ 4 H 4 J1^ (jr^ll 4-2ij_LaJI L*jlj VLbo j-3jj 
La£ I j-JjL^a jUiL ^ej gJL*j La LJLc. 3Jjjj_LaJ! OJJt, 4 lul^J 
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jj 3 ^ 1 JiitTu-u Lj jIjlcVI JjI < ii a Lgj J-5t3 d<_»L^ ^.Lc. VLLa 


4?m2? 

fMSJL JlC.VI j- U - C JI (^jj5cJ (j*_Q_uJI ( j_A <_dV^H CjLIa J}L>. 

C_jj_a L^-jLb i4_jjJl£LII j|J lcV! (jr^J • L^jL^ £j)j-<fa]| 

<lc j-a-Sc-a £)p3 4tfLtiejjLlII 4_o*LiJI (j-&J . jjlaHJI J^Jj»a (j-* LaLaj (jOrth-V a 
4_j_Lu-£aJI j I 4jj <«oU j 1 <uLLJI j! JlcVI Jj-a t^jj T ^JLl .}! JlcVI (j-* «4 _aJlaILa)) 

jA£1 4_Cj_a-3c_a Lfc^j^sLc. jl l > '< d,,„jA t^U j 1 4_u LajjJ I jl 4 _jjLj^jJI j\ 

£gjlujj +l£j^>’ I jl 4 <>nl aU ^j^j_}L*J! ^LJI 1 g i a* 1< nj «4_ul Jj» 

(J_ILo L-u-jJl—<_uI <J La-*-IL<_u L> * <_jjJISLa i_j ji-<_o Lj jljL£.^U I ^JjTlajJI 

cjIj^L jl <L*j>!juu _>l J ^1 ^LuiVl ^1 SjLiyi J? 4jju^>JI oljLj,)/! 

I tJ-OjJI jl CjLa^IaJ jl i£jl_U3^l ^1 J V*t I mL (jI/J Jjv 

3j^Ltil CjVL>JI . J>^>JI j! ei&t Ju-oVI q _a jl <j_a 

<>JlA «^_A^IjlcI)) £)L^ iJJjtil 4 _ajI_} Cj}L?e_<_u (JJJ^LjlI! (j-uLill L$_j 3 ^<>n 
4 -^LujI (jL^ La-LSL^ ' a , „ a\ ' «U> ^ <tl ^lc j.j «<n 3 jLc CxjI^ 

<jL£ t JJulU dJljJjx 4^LudJ JjIJLa CjL_u^j>JI ( j_A ^ SLu-ajv 

.<_jjjSLU c_jLtJt>JI (jZujS* jl »t^-%. jl g> U 7> \ 4^Ll^I 
^IjlcVI «4jL^)) «4_tj| JljJI» 4^jj-LaJI <>Juk Jll>- JLl^J 

Jl^j . 1 g j i c, ^^LjLj ^JLlj (_ i mi ->JI tjf-a ^U°> tc_jL_uj>JI ^ t^r, 
Cxjl£j t^-L<-(.JI L_sVT J!CjL*_ 4J^C-« ^ 0ji_A CxlcJlIu-ol 

J 4 *~n >n L^jI ijr l>. gLujjLa ^Ijj L^il 4JjjJI J-l 3 J^Lau 

i 1828 ^ (jjJLl! ^» 4JjjJI (J-i^-tuj 

( j-« L^jLjJLU u ts~t ♦ tl ojLjfc J ^ t" < >n t^jjLUj^jJI 4 j!jj>J! Cxjl^ 

(JJlIj . c_tj I j-jJaJJ t"<Vl <>^jK ^J-wIol j-^-U t d<jl£j c-xjljjJaJI 

^ ♦ tl £J__£> / a! Us ft! I J_A 

. L^jj^j Igf a jj-aj 1834 ^Lc .(jjui 4_u^l 

i^Co .jJ Turner j-jj-jj a-uuj) . L^Lal£j ^^Lla cJs^IL>-I 4_i1ajl1I ejjt 


SO 





.lAaJI (kill 

1 t lLUT^ 4jjLl*_c Ijj-cj ^ I 0jJb ^ylc ClsLa^UJ! jZZ 

cJillitj Cxjl^ cjUMaJI JK u <I il t^LVI ^jla 

V Mill 4 jj_A JuJl>*j I JJt tjj* LiUL^JI <jl£j .^Jjj (j ^jjjJl 

.L^^l_>JI CjVLx. JLuajj jl ^tssrnW J g »*n nj (^jJ! 



6 


8 


M 


EBm i 



,o UZz ■'.'. sg^zszs "■ 


3jL<i^iLI 4 3 I~i V a oLa^ic. Ja«~' n_t (jl^ 4 . .i3'i (j.-iV *itl (jl 

^ Jjj ^1 «3 J _i i ]|» <jps ijlfiil .libiJLI aLuiVl jIj^I 

4_I I jJ I « 3^ m i a! I» t n 1" V a ^ej W j-ajJ La LalLc. jJiaJI (j-ujJj 




































w eJJb ^ju\-u3 Jiiitj jJlj aJj cl jLjjL>. jl JU^I 

(J \.J lLsLjj (^1 (jlj < tT( A j|jl£.| L4] (jl 4_allL>J,l ^LufuVl (jl 

. LaL^j Ij-ol (jl^ L$-JJ jj _mij ^.LuiiVlj ^jutil 
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jl^-c. ^1 (jL£ jjjlJI jjl I jl VI i^Juuzj V Ijji! I juk jJljj Jca) 

(j^>-^Lail jjSLj joJ cIllu 100 3jIjJ 3 J-Lah . 3jjje.au cLui 3JL$j LULa-a I J_>. i_iJjj3 

3 i^i i^i->J.I JjillLi C< ijtl 3 i^i i^->JLl Jjiill (JjJjJlLU 

uj-ik Jijjlill ^_il e-tj-ui (j^. l-a^>-Lj I juk («-lj ‘tp^jVl *Ij-ii 

(.4 3l~V a jjJ lj jjjs iyCua^ ja£JjJ L$-JI u_l> k iJ I.tilt) jj£, 4 3l~iV a 

^ c^L£(^Ul ad±£ . 3U,....t l cjVU^oJI c^K 

. SjLstillj 3 j4L*JI flLpJI *—JLLa_a ^th« a 


Arabic Egyptian Baybylonian 

Mayan Chinese Greek 

Rom 

1 

1 V 


- 



2 

M f " f 


— 

ft 

II 

3 

Ml! MM 


(5 

J 

N 

4 

J »ntt 

— 

£ 

t 

v 

5 

6 

i fJ! 

— 


/ 

VI 

7 

•;*• *ni 

— 

* 

1 

VH 

8 

JJJJ 1?W 

—i- 

A 

1 

VIM 

9 

•• *X§\ 

•- • 

Ji 

e 

IX 

10 

A < 

= 

r 

1 

X 

26 

Aft 5 << m 


$ 

</ 

XXVI 




X 




9M3pn HI m 


a 


0CCXXMI 

273 
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ri 9 8"sj?;;: 

i"b'<i';i; = 7 

rtV^.1, Tmolxxviii 

11.578 

14 nz & 

= 5 



i^U^3j £_u-a> J I t4Jj.i jl CjIjL-^IuI (Jj^r < ttlfi 4 < <iVl ei&l JufcV! 

Ijjlaj 4->j T t ^ Lo l_i! JlC. 1 i A l^Ti OjISL^ tc r 4jlj-tia]l JuJl>*jj (j-ulj-SJI £j-uj j! 
j*L_tuL}| cij tCjljL^TL>JLl (j_4 jJ£ * UJ! ^ t^> < 11 ^ JlI 4_Jk*J1 ^yC. J-L3UJ 

lLLUjIj 4 J \ <1 C. CjLjL_uJ>JI (jj)i t >ij Ijjl^ ^)j jJI (j-uL<J! £^fj! (JrU 











. 3 -ljjJlj ..J ^U»tl ' | »~M j|ji£,VI Jiir~i i nj (jjjJI 



U^t \ • 4-aujJLo i4_LisL>. I Jl£. 5 lg~iaJlieILml SjjjSUI jl Ji£.Vl 

iLftjj ijl) uliljj JU3 j . Lgjli 44!^! £-ua3 !jja l^jLi iLlilaLSllI 

(>a J^Ia? Liaj Cj^alxalj * Oaju (j-aj Ju-« JjCLc. j-oj>d, I (j-uLfc (jys (4 < M^LUl 

L y_3_3 . L^J 3j_J_a_a .}! JLC.VI £ J_A> C-<_lL£ ^ItJ! 4 /y jt>> • tl CjIjL^>JI jlj 4 " 1 (ll 


Boethius ((<j_u j_lj)) 1 ^ mij j, Mif. £_)IjJI (jj-Sil (^-11 4laj)U V a 
4_*_aj Ij-JwLj t((CjLj^Lj ( jr -U_C)) (J|A—LJ mi ^_«-oj 4_aJ t<(4 3 mirttl (jljJL_u)) 



. jl JlcVI 4_^Jl 1 ^ i a^ < d < ,«4l / a 


<j_a ULu (jrt^j^JLa AJ-tijJI I J-A M ill OJ^4 O* Lh® 

LLuii i^ljVl ^yS Cr^ u- 4 L° 4_jl t j_a JljVj . t_jL£JI Ijj 3 ( j_a 

<jL£j . U^! j-^J-4 4ajl-LLll jl (j^-J .1 Luj-C 

♦ Jl-uu Jl>. ^1 jL>. J_a-*£j ^ < M^lHU jL>oVl» I JlA m 

«**< i b Ju9 4-jjTtSU.l ^Ijic^LI «4j^_titllI» jI <«2t,l3tl,l)) 4 afc> iVI Cxjl^ ULj 
Ij-O* Op^ £)-a L>.4_j_a^_ lII Cjl_jLtoj_>JI ^y^ 4la.Cu.u-a 

1 gji a*~ t It A ^ JlC. ^CjJ! ( _yic t4-lia.tJI dLpJl i^yC. I Jljju L^ia 

t 4£>LJIjo^' dlj^T cjIL^ l .uU! 

Cj^LcQJI ^yjj <-^Jl^j (jl^ La jJloj (j_<_u!jJI oLul^j) (j^LuiJLj i _yl*J L^al 
4 ♦ < nUH 4^>jUJ! CjLoISLII ciJjJL-u jjLa Lite OjI^ 4_uL_uJLi]l 

■» >> ^ 0-“-^* LH 3 ^ J>«jJLh . L 4 SI J_Alj 

( j-« CjL*-aIL>J. ^y-al t JI ^JlSIII cJ^j-CJ 3JlC. C^_al^ 4 j^L*JI 3LpJI 

1 ^4^r ^^yjJl diljL-sa^>JI I djLfcHJIj 4_ajSL>Jl^-(^^>*l jj 

a lilt3 fjUll 

jj_ajJI CjLjL-o^JI (Jl^* .4-C.j-<-uJ 4 _JLcJJ 4-CLlu^ ^^SLaJ>.l ^j-aj 

Cu_jL^ 1 a K*4 I JlSLaj . 3 J 3»1' jj_ajJI jj_a VI a»"< > »l ■ »«< d Uj ,,, .11 4 jJJulI 1 
. 3J 3 * a 4-ul < n-y JLaX.1 l^ni t«tU < »nl» 4jpSUI ^IJl£.V| 

t 4jJufcjV! (j_a ^1 ^.V Pi < <n i _yllll jl Ji£.V! t Ij^laj CjLjI < 

^ylll) mille 4 a K JlLa CjI a K ^j-a ^yjjVl J-a^Ca-uJ ^ylll j? 



±±a}\ 6id 

JUJI US i £j-a CjU^>«j ^ylc. 4 mi i „JJU ciJJj jl t(« UJU 4 _j_Ljj^ULj 

JL^JlL-oVI 4_3CJ ^ ft* t3jLse^>Jl ^y-U ^ «^»j ^ * 11 2^j 1 JlC.^1 

(jyj jl tCjl $ K tl Cryjj 1 g t j ) <U \ -%JI 4_j 1 tilli tjl jjvVI <n'vl 

1 ^ j 1 c 4-jj-Tl^LJ. 1 3jLU ^ylc. 4_ulj) Mir. CjU^U. U_Lu j I t Uhju 1 ^ <>.• \ 

JjOj>JI Cry^tj J! Jjjj oU*_kUI jt 

4_uj_*JI 4_u_ujjil^JI jl Jlc.VI ^Lt^j c.<-pj 4 jI US'. 2 U rt /11 ^ j_A JpUJ! 

^U-jl J 4 ( Mj ^ - U^> I (^jJI 





44al\$ 4^4tA\ 2 


,jji «l^Ljj^oVI 3jLSJ! ^Lp».! J^a 

4-C.j_aa*^a 500 (j^o ' j >L3 j iJjjJa (jjjjj 

CjLc.j_aa*jl 1 g i>nn i(^j'<^Vl (jK I «|t! (j-a 4 3 l~i V a 
dul^ ' y .I ' ^_CI $ i^_l£7 4jLLol lOj^ULUS 

diLilll £_jjj (jl^J . L«-al LkJLc. (jSLaa ijla^ej ja£Lll jjjs 
JLl^JI jl LjjjI ( _ t 3 JUJI {jJb La5 1« ( nlj JialLalllj 
(j^a5Ljj^aVl JJ- 14 II L^ia ^1 (^ill (j^LaVlj . Lual jl 
^Laaa.1 LJU. 4_a3j . JjjL (jiLaj L^I^x. jla 5JI 1 na 
3 j-Jj (jjs Bering (lilia^aa) (jal <Aa IjjLlxl ^j| 
i^juJLsJ! ^ i^i«!l jj-ljl ^^a tilli LaJjj iLaal 
. (5_La^ 10.000 Ola) j_p.Vl 
4 -^LjjjjVI SjjlL^I! dilc.j^ajJ .1 (jla ij»Lc. 4x.^_>j 

wL9 1 a La-LxJ 1 4 1 q i n I ^JlII a 1 . n 1.1 ^a 1 "• IL 

Ij-iL£ p j '? : jljj_>J| j_jJ_>JI j • II jjVI 

^aJ_J . J-uaaJ.1 ja*a»JI (jjs ^VL-uJI (jjjLuaaj 

4_t5Lal ^a VI 4jjLaaXI ^-i£. 3^1 Ji_lJI 4_Lxj»a Ijij^LsaJ 
(jiLc. ^jJI Incas (L5LVI) <-. » A ^jJ (jl5j . 4 JLla 

(35a aJ (j5D < J 3ia 3jU >. jj_c±II 

iri J Mi’s U Aztecs (iLLijjVl) Lai . 4-ij)" 1 ^ a 4JLl 
tjV I^inia Jjl i« ni Lajkj njljl^JI ^^a Maya (LUI)j 




jjtfl jajtjji 


” 


^AaJI 


J^j «jj_c*aJLj 4_ilH£LI I (JSLtluj Sjj-LalLa SjLJ^jv 1 n ^ A ^JlI (jl£_3 t LaL^-s 

jJb i taLtlj 1 £L)VIj liLujVI 4 a3i4ill «-jj)» mi!I £_j_$j>J <_j_t-oj QjSLj 

4_i3 jjI/Lc. ^jJI ^ <<-tII ^j_c CjJl^I j_Aj t^j-jjj-jJI ji <«o*II ^JJ Qj-gTaj ^jI 
^LSj ^ jTu.u-fl ^ 1 jjl£ Ia_lc^> VI * bjjjt Mycenaens (Qj-a-u-Jil) 

. Luj-jj Juxlj 

i 4_j_jj_L>JI j ^ U , „j tl a ^ 4- i>,U ^lj_&Vlj JuLlU »1 m < hLjj 

4JJU4II 4^Loll]I olut jIjT £)Ls <4jJ 1 4 Mill L^Jj~cl ^ 4_ujlAJI JljJLoIJI 

ISjV!j ciLujVl jl^ JjA\ ^U^JI 3->L>VUa. *pUJL&^Vl 

^ j I <^>VI ^jK<<itl ^-Ic. Ij_l>.| c«i mi ^_yjJI (_jj^_j>J! ^j-<-u L^jjIJlj V LUIj 

UsLkj u U t~ ^-A-lSLj^-cV' Jj-L^JI 4sL2j tcillii j_cj ♦ 4jJ1 4 Mill 1 £jj-«V 

JJUlII 4_3j-*_AJ 4_ul JljJI ^J_<_ujJl !j _4 UjLJ t(Jj. mijII ^JlSHJI 4j>-j I LiU-ulj 
v^jj^yvij isau 4 jj JaJI CjLc.j_LuaJ.lj ljjj_c t4_Jl 4 Mill ISLjj-oI 
J_<-a_jJI I J_A ^j_ujJljj . LjUI J *A JljjlII j| Jl£.VI ^Llajj jj_t-aJI 4 jlI ^I 
4_j£Ljj_aVI ^u-aLLUj jj-oLi*- ^UIaI j-c 4<Lj£Ljj_aVI 4jJu 4]| 341 3~<lt (JJlII 

<>alill J <^3tl . 1 £jVI (JjLlS Juc. Liajjj t^jj_22Jlj JJulII 4jJ 1 g Mill 

(_y^ 4J ^jj-t-oljL« (j-A ^jjjJI LjUI JjLljJ 

. 4_ujjjVI SjLjJI 

K^fj 3jjtjJ,l cjLVjJIj Ijl£ LJU. cx ^u 3 ^1 o}LJI olSLu, 

dlLc,^_4J?E-a ijr II {_)jji£uJ I<1 i n (^yjs . ,.j tl 

Jj is-i Lc.I aiuts (j>i< i Cxjl^j . 4 3l~V a <rjL»J ^K~~ 

*u!j . 4 j r.nLU 4 jLc,jj 3x.ljjJI ( _ T a ^ j .>.« 1 (J-«^. n-dl <, < nVlj 

tjl 1^1->JI (jl !jja (a£.j-tt (_yl^. Ij-dl) .(jLjJJlVI 1 jjl J_lVIt jjSLj 

^jl 1 n |V1 i-dJjj cJLL* jj U.~j 4-jJ 1 a Mill ISLjjjs? (jjs <lLlss? 

3|j| J_^_1 Lit j ->. I O-iL^ (_!>IS11I a L. ,. .1ij J_3_u «M .>» ill . ( L^-l3 

(jjj (jljj£Lj jj>.VLi L«jtJL>.t jJ-usj SjjcjIi JL>. (jjs 4^.jn^ia 

(jLa (j-o JL*_i La-J-S oILj! (c- < j t ljjJI) lIi^LscjlJI Jjl (^1 SjLSjVI jJlajj 

• Wjjj^ iy 3 dry^Lin 
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Lol . 4_jJ_ul]l c_jj)^>J|j Ju_ua]| d Qy- J_a ^U^Jj~oVl _}j_L^JI SLjjv C^ll^ 

j*Lse_<_ujVI ^1 t 4 _^_lS_?cJlI ^ A a ^JJ ^j| JlZLojJ LjISL^ dd 1 Tf, \I j jJI 

4_*_j_j_LaJlj 4-jj-tTa.J1 CjLoISJI (j-A-i-S tciJJi £)£Lj £)Ij ^ <*?hII (j-u J^j_uLuJIj 
jl (^_jJLjJL>*j K <?o ^j^llll ol tlv 3 ^ 4 j9jL>JI ^jJLIIj 

ljj_?e_u ^3 cj-^J .3j-La_dJLj ( jr 3l]l ^JuJlcu IjjL£ t^r^j^^so 

. .il jlcVI j! 4 _j_^JL*JI 4_bj_*_ll diljj-Lallll (j_a Jala iS3-^ 

oljucMJ jl 3jij-j>J,l CjLjI Mi^a-it ^jjJ ‘ Jl*JI ^jlSLdL 

<jI/jJl>JI 4_2j^-Laj jl LkLLli VI _}Jl*JI (j-C. ^1 f.V^VJ 4_3 jj»U ^jjJ ^Jj 



L^lc jjlju 3_jJL3JI c_jjj_>JI (jr ^ cjljUoVI ^L2J 4 _>*j_UJJ j^\ j^>JI cu jI£j 

4x.j-ddse-a ^jJI CjI jX\ ^JjlS . d Ah4- n 4jj-oj 

*Ij>j 3-u.t.d cjljLi/L 4_Lc j_uu ^jJI jjmJI ^Ij-^t jjlc. jl 

£_c*3j_dj j mi II CjLiuJj ^JLC . <L*_l3JI jl 3^-^^ j-i-£^>Jl JJJ>* 

.t_j^_>JI t_jjL>JLl 4_11 in \ (JT 1\ j. j m 3 1 ^♦ Ui 7)a j L^JLlaj cjLiujjJ! ojjt 

.(^^i-Vl 4-St.lt-uVlj ^1 ^ ( nll^ (j_ul^9 VI \ IS~)J I J^JlLcuJ CjLA^JI C-ol^J 

SI^LLdJ l_4^ i4j^ MI»II Cj|j_J! CjLo^Lc. Cxjl£j 

jcjjlj ,jj 4 j ^.Lid cl^j * 4 <a > n-v-j c_jjL>J,I 4j>.j ^ jr Lc. i^iTd 

3J^-3_d 3 jLc. (jjJLd^tj q^jjL>JLI i^JjL^dil < 

jij-aVI ^JlA J^j - Qj »-^tl La^Jju U>J iL> a^ 

4 J dlj^>- dsljLi J? diLJI JLys (jjs j-LAjJi! i_£J ; T n 

. «Lifu_o^ 4lLoJ l>. ‘ < n-Eiil 4 j^Li j I 4^^Lljj ^m'v 

lg"g->-lj ^^lll j_j-oVl JLac.1 (j-o ajLgl 3^“^^ JJjiJI Jj-a -1 n~ (jl^ 
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^AaJI 


.cdlaiT JSLiJI 

.1^1 dt-t-tx-iJ lJLs! lj_a ^£i J-^ClcuJ CxjI£ ^j[Aa jj_aj 4_<a5 j 

(jL Lcv 4-a- 3 <<MI oJufc 4 _Lljl 1I jj_ajJI lie.. CjLu-uLlU £JlA 

I Jij_Lv 4_la_)Lli. LaJkJLa L usj-C. 1 ^ j . JJu-aJI I J_& 

.Lj^it-a 25J 4 _lS jl_u I Jl>.Ij ^j_aL>.) CjLjI^_l>. 


llll w>»> 1 "'""'“‘ |1 

\ 

0 

<^p 

CZ3 

Ojibway (^-jj-L-iev-j l) 4J_j_l3J Laj^se-A (Jjs- > n~^ 4_jjLJI 4_IL_ujJt Lai 
£j^-Lu.LuseIo jJI ^j^LlLI (V^l) .Sioux JS1 1 31 

Jjj fjs L pal <>>3^^U (L^Li) JJjLjlU uli * Jj-stil (jlsjt 

. «4j jl^JI <4_3j^_LaJ 1 )) 4 jLO*J 

o O o 

: I . 

0 0 • 0 

1 I 


JUjlL^Lj I4-J1 4 Mill ISLj^-a! <(i <u^}L>J!j 

c-etToUi *^t ^>a ^Jila jLjtll I g-L-uiI (jj_ajiitlu-uj IjjI^ p^ ^ U£ /p^♦ <1 <-^T 

J_jL_3 CjVL>JI * ) (jr^J t(jsi j )^\ Jj-usj J_l 3 tilI5j tdjlj 

jHL_ul 4_La Ii JljlII 3JlJ Juv Jpljia p ^ ^ Itr ^jJI j_&j) 4Jj 

4^5£_UJ (j)J^-L?e-<.uJ ^^SZ-l.U.4 ^SLcuJjJI <— 
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iBlack-foot CLsyZ dJ^l_i 41 j i a jjia jl 4_1_i_l3 

lO-l 4j| JOJ .IjLStll a n 1" a 3 Ji'l l 3l.il Jc»M n" 

. l^jLi La jl oLu^>Jl jl (jijjLsJlj juJ! jjLscjj ajUr (_gV j 

^J)g3a J j-a-'n m U (jj: olji£.V! ij^ajJI (Jl jLaa^VLa 

jj-Jj-iJl £-jLl*sI JJLc.) 20 J-«®cil LaJ^La CjljL^Jll (_gj)"i i .i a (jl^J . JJjlII 

^j_LaJl 3j_£^ i—il»j" i nl 4l>.jJ.1 aJJb ( _ t 3 ‘ '--<11 C03j .((jusjLallj 

(j-Lc. J-a-Ia V il - Ijl>.j lil a a i n 3 tlj i—ij i>i tl jj£Ll . }Lila jl2^.V1 

i^ii^i ViU (jjs aJS 1 a^ i iijLaaj I ag^j-Kj Laaj-S - LajkJ_y>.j 

***“» 

«CjIjj!» cJitijj 4 jL^ tl_^JL>.j 4 < <m^J1 JjLjJLI £)L_ujVI 4^>.l j-o ^Jl! 

^yzsis^ 4j>.jj CjLULioj 4.JUJ I 4.4JJ »J <>>4l J^fcj ^ jr Lc 4 3j3*>Jl t 3 MI^ I 

£jjIL».|j i(L^_L« 4_uJ ljlXI 4_usL>*) JjJiil! jl^Ibl : JJulII 4 a < «L>. 

lUj>L^A 1 I do I cl) ^ .<,< >ii^ * I ^yu Lls^ ' p ^ ^ 

4 3 i" 4JLI JjJUJI (jyj cjLULitlll elut ^ cjjju 4 _ojl*JI 

1 «>»ji J-i u_ujijti 3 i-^. ts^'-y ",11 cjL»L^>JI JL?c_4 (jy ^ V ^Ji23 ^JJ 4 3 iVi< U 
. 1 4 3j4Jl!1 ^jJLlII ( jr 3 

£ Lulu I jl) 4_u Jl*_U Jj_3_<JI ujLlC <jS^ t4-Jl 4 Mill L£Lj~o I (jy^^ 
(1j^>* oLula { ^£> *^J) (4_cbjLl^iI 4 L > nj£ J i <n 

. cJiiiellJI llx^J jilii .1 Ljaj I Jj u. t < M-vj JJl*U 4 <?i VlU 4iUJ] (j^_u_u_ujJI 
^-Lc (4_^J (j-£L 4_j I ^jj J>j) JuJluJI cJilitH]I (_ < i <» Jjjuj 

^JLc (Jj-j L^£j a^LlUl j-uLLLJ 4 _laLuj t(j^_u_uil <_3^fT ^jl« 

^-uJulI 4 _u_uL_uVI 3j2ll tMalinowski , m 4^-LiJLa 4_tbl2!iJI Luw^J^j^pjVI 

p_j_SJLI (J_J Jl_i^ BjuILaj 3JuJl>. Lul3 uI-Iaj 4_uiL^ILsl 4^L3 j jJ^lu 

oJ-£t> (Ju-aj *3JljJl>. ^.LqJlj L^_L3j^_i ^_lUI ^Lp»l Juju L^jI j I 4 4_3jL_uJI 

Jal mi tHj 4^j_*J,l I {^jp < >i xa 3jLc 4_uaL^lL3VI 4 ^LojJI 

( yc. Ijjlu Ijjjui dJLujVlj LUlj 1£L1V! (JjL^ »4j^U 3H 4^L3lII t j_c 

CjVL>JI ^Jl_A (j-o jljul i (i^j-uiLa Jic! 

. (SjuL^u ^1 4^UiJ! ^ 4^1 JL, 3jj !jl ! 4^U!J! o? ^ 


a, 




«. 1 II JJLLlI JliLjuI - BjujoJI cjLjI_33JI I jjt jlc. 1 <<n j 

l L$_*_xo. 0 Jl&j . (cjL bLoill 1 JjLcJL! J^jL_uj ^Jtj) jjJiiJI llLusj 

(jl ^]\ L£LjJ_4 I (jr -^ 3j^lj3-0 J-lC CaJ^ tJ- U - tT JI Cjl jJJ_X ^ A f^yC. ^ l^t°\ 

, 3j.ULiX>J 3j_t_t£ :(jrGjjLuLd (jr\3jOJ 4 <H t m 3" t ^(jXjJI ol 

(—SLtfoIL^Vl (j-xj-JI ^j-ol_J_3 JojJI ^I Jl jfcTu-o1 (jlSLxlj 

4^jjlx j_& i—Sl ^^1 (^jJJ.1 J^Jj-LaJI < jy lc JjV! 

CjLc.jxoJ,I CjL^jo. 4_<_uIj J_j LaJuJoo 4-ta.u-liaJI (jx^JI Cj!jo.j <j I 

•djjfejJI (l_4Jjj) jx-3ilj (j-ux-CJI 4_tol_3t_jj t4 jjL< a-<-uJ 1 ^ljo»Vlj 4 _jxjjse_(JI 
3j-jJLLU lLsLxjVI jIjTj (4it 4 jl <<ortfl cjI j tjL^lIlj J_AJI l-^Laj 

. 1 ^ 34a 1_LjLjo. <_.«_£ Ij-jj *_k_Li ^ 1-LcuV' {jr £t t3l_oJI j joo j />■ 3UU 

JjUt if mil t—'-c^TiJ 4^-3tiI 4o.ioJI - l£jJ^ £L3j1 1 J mi*>J1 CjIo-IoJj 
o»j ^uj_3j ^Jl31IIj - 4_u_u_L>J! CjLlLLuJ,I j I *.1 ♦ Utl ^J| 

£jo.j_IIj t L^_Lo J .>.41 CjIjo.^j L^Jc 4_uoLjlL_uV!j 4_3_l 3 jJI ^_jc CjL_uL_3JI 
^13 jLula ^ Vjlj (4_3j^_jlx 4jj1 4 i ii ^ljo»l fcjiH lP- 4 ) Lr^J-^J -4 J^H*- 4 Lt^I 
t— j j-t-Ju (1)^ . J_u_3J1 IjlA ^Jl3j jjfc t(^llLa l-aaTlII jl £joJL^) 

Lj_*o.j»x LaLtaJ (^1 t<( 1 j3j3^v» 1_4-ij_3j ' q-a 4_ul JljJI 4-J1 4 Mill 

jj^-4 (J_u_l3j 4_u^1c 4Jl_u^j 4_jjlj_lLsJI Cjjl4 jjj jJI *d *j . H ■ \ j \ I Jlo^j 

\S^Jj-A I Vj . 4 J \ i 3 "( (Ii A Cj_i!JJ^_5 l dll j-l-uJl q-A 

^ \ c, . 4_jJ_<a_»JI <>JlA Jil 3 ^£Lj_^ CjI <^waj 4_jJL^_tiJI 

j! 1 * ^LjVI ^ 3"it 4JjL5e-a lLILlA *3Jl>^j 4_jI 

IjjLa 4-Lu^ tic 4 JLv Ijlc tjilu jl c-a^Uj [£I 

I^ ^J<2>j-A 4j?c_uj Jl>.|j ^Lui 

4_j 1 jl tCjlj) ? mi tlj jj ^ Mitlj j-xjL-uVI JlLc 1 4 jjL u lx CjI Jlxj (jr ^ 
Jlj-lj (jl_^ ^j_jJI_£ . J CjLcLJI J3x yjLj^2s I CjI Jo.j ^Jl I ^ n j > »3" 

J-t-^ (jx ^3^il u- 4 4 1-3- 1 - U L4J u & ~t L >AiX-CJI 3j>^» 

I j_A ijr h ^Jijj-xjl (j_uL.3J CjVjLstx 4x3 ^ L>^ * ^Jj-*- 4 I^J- 4 ' (jl^ ^oJ 

•J^l 

43jIj CjI Jo-j jL?cjI ^1 4oL?c_j Lx-jJl^ 4 mh»U 3LoJI (j'\ JJluj 


fl2 
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jzulj dul^ .jmi (Jj J' n . (aJiHJ! ^t_i dllj ti">.t1 j^«< jlitjV (j®d-U 

. ,n~, , ,.t 1 dll 1 ( ilLUl ^JL>.V t. i 4>Oll ^ .^«tl a«"tl il" dj Ld^_aa>Js I 

1 1^11~ i_3JL>ij dajL£ n_fja>.VI J_*_i 1 i^ic. JUlj ^Lj^LJ -SJjlILs 

- dul£ (JjLS-VI dlLc.J^->J,! tJ^ZJUJ . 

4_j_LajJ! dilj'ntl di-il^g ■ >- < m i -> iJI ^LiV! (aLu - IjL^J 

f-jjSu (_£l (jrlc. J-aJ.5 Vj jaUiij dJLuli (j£Li jola : <tl!iLa® 4-2jj_laj JL*j J^laVl 

djL> ^£L ‘s 11 4 1 a *" m i 11 (^J-Lall ^Jl>. 1 dul^J . ^_^-i-ul£LljVl jaSLaJI 

dljda. o^~ jf d?®® J-^2 cr^ l£>>- ^ J>^' u-* ‘5*®® ‘cr^UI ^ £Sj 

Sj_Ju£. jLaa»jl «aliJu Jj)/.-i‘4 ojJm£. jLca» dijL>. Ijuk jjl ijrtjta a^jdii 

•«jUSf 

l&d^l JriUt 

liJLUl (jj_2_ll 4 _uj_l>JIj ^U, ..jj11 ISLijjjI ISLiVI JaLa cAis>j 
p w ^~} SaLa-aa 1j in ml . a.l- 1 1500 ^Lc. * Lu^j j^1_l 11 jma y dn 

alj^>.t I gjUin 4a>-l, >ia ^If. 4 jj^1sIjjjsI Manco Capac (dJLil^ j£LjLo) 

l£LiVI 4 jj^1s!jjjsI djl5j . l^i.ljl£Luj ^lj mmIIj jj-^j Jj-i (j® 

jjJia 4 iiU ia jaJiaVl JLa>. (jJLc.1 (jrS CllZCO lg~ia i^Lc. d® ^aSLao 

. £a^a (J_us Q^-iLa 4aljJia 1 ■ -■ a 

LaLkaa ljj_5Lla! ^a-^aLa i4_>ja5La 4 j«J KaVI jLSaa! ijjs ^a£.jJ! Cr^-J 
4 U Mil_ga di^La- i ii II il^ii-aj ddLSj . 4_JLc. 4_iJLa3 !j Sjlj^Uj L-talj /Jilt 
4_i] j) j-t-tSLI I i] Gjj « (Quipo j-a^jdiL^^J! 

4 JJ Mia 4»t-iiii jl L^xajLjj 4J_JJ^S_JJ1 4 ii l~i V a (Jl^lal dllj (Jiaa. (j-o («5jLa£.» 
jJac. L^la J£Lj JaJjJ d^J < 4 a ll '- xlA JLa=tH oj^i d^ d^®d9 . 4aAa 

Cr^-J'-d^j-" d® 5 ^^ jL^aj^l U^J .dllaLaoa l^lu Ja^aij 

j-auLlJI uj^l i> ^ Bangala (VK5UI) J^' J^ 

a_ib5j «dili—ila^i) . }L^ j? VljaL (a^tS ^jJ Sjiic. dj- 1 ^ J-^- 

d- 1 ! jl-A? d^ ‘3auJ-^l djaaall IjJ-aa dJdlll « ^ 1 M m i d4jl5» 

a-ulj-Laall ^^jtaLa. jjl d® . JaaasVlj jaJl^VI <LajSL>JI (J£Lii 

diLjj)jj< d^^(j^lall (JaS 28 (jj-2-H) dill 45Ha~a 






(jLjj-jJ I L-3jI J_aJU-4JiJ j-t-tSJI (jl£j . 4-L^-t-uj CjVLl^jI^ 

(j_aLjJI (jj-2JI (j_a £_i JJ! jJiaJ I ^jLv. l- tSLl' Jlij lj_A . 4_a~i JuiJI 

(jjuJ ISLjVLj 4_u_tl/ j-aloe-a (jl^ O-o. jj^>* t_£_} jLJJ ^ Mir. 

(jjla-*IL_uJ j)^_u 3 Lcj cr^* 4£_jsljJI ♦ 4 jjU^Lo 4_*J 4j JlI 

Jj-J cr^- U^*- 4 U^ U^J J T ^t^uJ fj* ^x^LI' 

j-xJLlj ^L*jJ!j u iLSJ\ jl mij (jl£Ls .cjIjI^-,l>JI (j_a (j-ut_a 

‘ J '>!'> •? J-P" (»L»jVl ^yJI jLAj o^J •L>^ a i 1 ^ Jf>- Cr^- 

CjLc j-a^-a j^tTuu J^ejlJIj l_jjJL>J I ^_j£.j <-JjJL>JI CjIjJLjJIj (jlj-jlt]! Cxjl^ \-<S 

J1 a*~ mi! 4_uLj£" LaLa-» Lst-uslj (j£Lj uljljLfuVI 0 Jufc ^j_a ^CjJI Lr^J 

>Ua ^>c jJkUl ^j-^u <bl 31 :^uil] l£VI JjL^ 

*3j^I3 jL^x (ji^ j- i - £ JI (jl j£jJ.t 4-nTu (j_aj . I^JUauJ ^JL^. 

I jJL*_^ I t~> ^ \ IjlJLI JlLa La-Jjj . 4_La_j_<_uj £_a->- cUsLiLa-C. ^Jiitlu_ul La-Jj 
4_aJ (jl^ j-uSkJI (_y^J . La j-aLj Uj^Jll! LtLjLLa 3 Jlo£. LlaI V 
l^l ->IJl^.I ^LlLa ^OjI^J 4 J_l>. (JSJ 4-C. j_a^e_a tCjl_C.j_a^e_a JlSjlII j)-a 
t_3t^_(Iuj d<_>iJ Lc j_l3 j_a j-t-t^JI jjlSj . 4_i L<_.x>.j 4JLoe-<-uJj ^(^-uj 

. eJiia <LjLj JjJi]l ^jSLaJJ (j^jJJ) CamoyOS «<j_uj-jj_al^)) (_y£.Ju L-tfjoj-a 

* (J-O JJ^_a ISLU ^ Q A I n t I J Sj I \ \ ^ a Mi.il ^_ l _ t SsJ I * (ji ( I LU jj_a (j^SL(J (j l£ (Jj%-<_uJ 1^ 

(Jj?e_<_uJI I JlA JiLa J-a^i ^J) f-LdJI (jSLai.1 (j-a (jj^J 

JlJv I ^JlJLj <GjjLi_a (J_j_S_ 3 t4JL>.jj ^j) j mi (J^-j 4_aJ Ju9 4 _jjIJ-jIj 4_ua^ 

3jlo*JI ^JlA)) LcLu 3jla£, <j-u-aJj 4^-jjJ JLs JuJuu . L^_Lu 
(^JLlJI aj_jJ! JljJss Lt-uLt-oj 4 JjjJaJI (jj^L<_u I Jlcj «4_tb Jila_j| ^JlII 
t^3\ J_t^Ljj)) 44 juIjJI djuLftJt ^Jl jjmij jjfcj L^JLi) 4 <(I_La (j^-lj . 4 _jJj ^jJlj 
^_LLa_j Ltxij 4 J Lli.l1 Ij ^j.u.a L>J I (j*\_a j_lI I LlA ^_4U l_<_u * ^-lLv-^ 4_i L^j 

3^ lUj L*_JI djJLftJt J* a { . £_jL_<_4jJI ^ j-JI cii-JI 

jJI j, Mir. ^^L>JI ^^_JI (jj)^j i a I JlA (jV tiJJjj - ^ LaLaLlo i3> 

.«4_^ 

juvi ( j_a I-4 jj (^jJI) L^LjVI <- r i-<-4. i ;J ^LLilII ^L-ul (jl^ 




• 4 ' " ^ Aw. j..X.As~) | ^jjj 1 i_u | 4_J [£■ 1_4^ 4 O j-lIlC. (I ^3 J d ^ ^ ‘ 1 ^_*-<-uJ I 

4_La_<_ul j_j 4jj>jb Ijj-o VI ll Us l]| ^yzsj^aj 4(JUl 1,I ^J_j_u_u 

JljLs L^_Lo ^1 (jj-<M.4LflJ (jlSL-oJI (jl^ ciUls ^_U_U_uJj : C c ^Ml( M^J 

. 10,000 ,5,000 , 1000 ,500 , 100 ,50 , <jl£j. <£** 

4-j^ *v Ml ♦ II CjI_}I Jl^VI Cj}L?e_<_uj 4 3 U) a JSL1 4 -uK Mill CjUI 1^-vVl dulSj 
♦ J-L-l^J 1 <d U> , ,.lj < d n~»- a l ^ -N.lr<->Q ^1 

.^usjJLl jlc. LoLIaj l£L>VI 4 >jla £-$*->*-1 

.^J-iaJI 4-Cjl-3 4_3t_tji^ j-Aj : (j <AVn j-t-tSUI «^l^jl» CxjISj 

,i 4-L4JtTu-o^a jj!jJVI 4 4 jj1X1 JLl^JI CjI J j-t-tSLII CjLc j_$jse_4 

iJ? _3 4JjJu>J,l lLsj_j^>JI ; C-<_jL 5L-3 . 4_I^_Ll,l 4 _^_l3 ^1 4 ^Lllc 4j,j Mil tj[£ 
Uj * LlSLaj 4CjL!Lq 1 j 4* ~\j ,'inr 4((^L>.T)) (J-otJI 

J!lcj £)l j-t-tSLIl jjJuLcj 4 Jl*JI Jl>JI (JjLLg ^j.u.^%. Cxjl£ 

^ l ^ ^ \ K II ^j_^_>JLl «:LLa_cl Cy^3 * i flfl nnoj j a ,^>tl 

L~<iq^ Jl3J . V I 4>Jl-& 1 t^~< > II < V) - >-^ 3 t A ^J_CV ^JLc. ^-l-t5LI! 

^Lal j-t-tSL!l JL$_ju_<_uI 4_uLj^ Lc ^1 \A mm»I Ijla 

4 tliLti^c (jy^ (J-^aTu aij Cxjl^ (j\ jJ VI (j I ^ylc. 4 JLj Ju 4jjJaj 4_4J 

cr^ i^Vi J^- i^bVl ^ ^ JUJt ^ U^ 

t -<\l ->■ /,. a .a A1“ -» a £L-t-cuVI (j_4 4 _^JLl>J,I lIjL cI ^Jl jL^ 

^ylJI tiJUj 4_uoUw) 4_ujjJI CjVLilbwVlj 4^LljVlj 4 ^^-udIjVI 4C-cj|j-tiaJI 

4-Jj ^ Ml t II CjL^jJjlUj 4 <?U"U jj^aVI 4(4 jj-4oij 1 ^J_Sj 

.j_5'j^£' 4_^_uoL»JI jjliSLII J^4u^j 4 jl^J_ 4 4-t-tTu ^j-Li iCjI^ 

^M^iJI JoLuIdj 31 JlLc 44 JjJlII j-o 

o>^ oj siLi-u^j i m 11^ idj 

(jdoj^U! (>dajir~i 1.1U JJLC. (jl jj-o JljVj .«( rtla (^l) 3jU,! ojut 

.Ij^j. Ij^^UiU! Ijuk 

(jjjljjJI u_9j^ ‘ J -‘ j0 AjCuli (jjjJI (jje-l juk iJ js Lb I«*j Li^J 

(j! (Jj 3 < U J-J-C. (j- 0 Jb-Jj a- ilq (3^. dLuiVl JiAjcj 3jjjSJ,l 

iL«_Lc. 3)1 b-Lj .4_3 jj_LJI t? j_^_j cj3Lj5g_*_uJ 1 J ^ tl ml j) 3^Sb 

«4-ul i~~i 1 mVI» i^i3ll 3-0'3_j>^bJ t>-^LiiII ji^lbVI 


« 




I <1 1' 4_iJL>JI .4_usV! c_J j-t-JuiI ^jJ 3j^|jJI 3 jj9 ^yC. 

p /»> tM IJ-dJj Ql »Ij-t-Ju-U L_SjilJ,l £jjQ i Ly u Sj~^ A _3"4^ 

(jj/jj-L^ji cjji^siuyi jijLAj) Sj^ijJi 
j-JjL-i Slj^lll £ya Lsjcjs. j-j^I OjI£ iVedas «(J-uIJl-l3» «L*jjV| 4-jjjjJI 
.a^aAtlS^ljJI. A^VIqI 

J V ~ i mLij ^Itr. L£LiVI c-jj) » mi Jl 1c. CjLjL_uj>JI CxjI^ Jui] 

j-jjLSIII . j^l«L>JLIj j^Jlj j-t-tSUI JlJLc CxjI^j 

4_tfLj.il I jjjLjjiJI jl jjjl_L*JI JulaJI dol^ Lcjj 4 4_ua^L5Lll 

^.uIdII jJJ jiaJLJ ^JLjuJ LJ^jI j_ujl Jil,l J^jLLajJ J_i_j£LH (jl£j . A ^ 

t3j^l jJLI SjlcL^a 3l.il j-uSLIl 1 £jVI jjjlj J!u 
1 ^ 1 ♦ ->■ \ j_t_t£>JI ^Jl 4<CL>.jjJ ^Ij^LU! ^jjJt 4il "*'*• ~«fl 

♦ 4JL»jJI J_u^L3j j^Jlu 



jJJlI 4 J4 t njJl Cj^Ltt t nil ^ylc. JiLL>JI j£L«l i j_u£LH ^Ua_a 4 j1 i mVLj 

^-- < -4-?&j (jj-jiajJLl . Ijl>- J-US-i 

p ^ • A Ij 3 ( II I 3l_*_<_uJ p ^ A I i < / «.l \ d ‘JDS ^ ^ ^ J I 

(Jjj-Ls)) 4?j)4 Mil (^jJI) 1 (Jjj-LaJI (jj) ♦U3j IjjI^ chasqui (^< oLtlu) 

(^ jj ^ tl J^L^JI Ltiajj^) j-i-tSLII (jjJL^ej (((^j-u-^-tToJI 

^^jISL^Lj *c? ^ (jj-ij-tj ^<U 14 - < ^/^> L>JI (^Jl 

(L_lj^_3_j ^Lj_c 1230 Jul_u ^Hil) ^1 Quito j- T l - l^ j-t-tSUI 
(^Lpa 750 Jutjj Titaca L^LLu 3^_pc_j ^1 Ly*3 4 > n ^-v. 

CxjI^ .(j\jus jpjfo n Ijufc (2>5 Lj . ^Lj 1 4j^Ij 









4,5 ^>.VI 3 ^ ^ * a jLt-u cit-Ls&j ^UaHjlj 4 £.jj-o juj-jJI 

4_Jj ^jJl ^ij (j- 4 l£_ 9 jl ^^ 4x.^_x_uj L^j t ^ K t, 1 ^-Lzloj (^^SLcuLtio 

Jl 2J) . i a 3$^ ^15,000 ^yjj 10,000 ( j-« JlUj cjLcUjjI 

cjLLjj-^Itil (j I julj 4JjL^4 3jl£ cjljL>ol_j ^jjjjl^JLI ISLjVI jLo>.I 

(. cilljJ 4jjj^-uaJ! 

t4jj _L>JI Cu.li Jui3 ♦ l-u jJoej j_i_i£LI ^Jy-u-u ^_j_i_L^j 4_<ij j 

4 J -a- <>T< fl (jL_j ( _ T ^-j_j C^jL£ L<LiL_u 3 JljL_u CxjL£ Ls^L>. 

bj-u-u (Jj-5CJ 4_j 1 t (lSLj^U (J-ujJj tiLuj^U Ljjl <>I-v Ijgka O-lft-a 4 j^ mm!I 

• J ^J1 AbVlj (jLuTuil JJuu 4_t5tuiaILH 

JLijkJI CujISL^ ♦ j-t-tSUI 3l^L5e_d 3 * L^U^Lj 4_lLi_*JI <>jla c^jISj 

LuoVI JJlc JiLa_i JuL*Jt CujI£j *2U^ljt]l ^j_4 4 T(Jl.l 11' Cjl^j-LaJI (JlL^TJ Jxj 

. JLu>JI L^ia C-u\£ 4j K < till Cjl/fc-gjacTJ! (jr* 

4_j I j_i_t^iJ 4 -luuSjJ 1 C^jI^ 1 4-u Lu-Id LjjJ 1 IIjjJLi Lc-j-9j 

3^ 4_41 J_3tlu_u I /"' I li) I ^ 11\ /11 ^ Jl stTu-u 1 

CjL * -^ T l > JJ <_jL<-ojv ^lc. ^_4_ulI^Jl ^jLiujI ^ b 4JIL0 VI I ISLjVI c-<-t-tII> 

^c_jjLj Lojpa t4JLjJL>JI (jr^j .^JLjlII 4jL<£LJIj 
CjLjLo^JI Ci 3 « < nj p£tl\ ^liaj C>-L>. 4 _JlLc «4JL>.j_4J)) JJulII 

.(Vi 4 _^jjl 3JI Lajjj 4_4 jJl3JI jIjuJJ JLuiU^uIj 







I Jl>- SjjJsalJL I Cj ljLia^>J I I _} JlC. £) I ei&juu 

4_Lt-u 4000 <■ i <>jVl (j^-tTuil 3 j^>.j_a CxjI^ 

^j-a (Jj^l t 3 < 11 JjlsfcJ VI J. <^>»ll 

jIjVI <-n3 ntl JLxC.1 t " i 3f. j, mi C. ^_<_uIjJI 

k \j-£- JU_^ V-^J-A 150 Juu ^1 jl 2 . i_fJ1_<_A ^pjl 

cJlJ^ JLaj ^ 

l^VT 4Jj_$u?c_a ' I ^1 4Lq_i jJLil j-C j_<_u 3jLti^>. 
t3j_A jj_c (jjL« 3 Jlc 4 3 U Ul ^jlA cJa/« JlSj . 
(((J^^H- 0 )) ‘-LU-U 4_^j^dLc) Akkad«jl^l» L^-Ixu^a ^j-A 
o4 J^3 Iuu ^pil) Ur «jjl»j (La Jl>* <^1 i^jj)U < dVI 
^jLUI OJ-3JI Ljj-c L^_La j->-La ^j_aIj^I 
<_j^Vlj ^jj-jl—S-ii j-j? . (.^.(3 o-^ > <»» H j 
4 4 _<_uJl 3J»I ( J y-3 C_JJ)» Ml 3jLC ij;r ^ ^jljj_Cj_4al]l 

^j_ uL> JIj l? - L lj Jj9j . Jj_£_jJI I $ ( AJ 

,jh-J I I Ls /11 (^J-ti-S Juu ^j-u-u 1_4^) tjj-ili Lul 1^ 
.^J^VI 4-j^L3i]l ^jLa_<_u (j-A IjJSj 4_jLiSLII 
Lx-a V-j-la ! (j^-tLjLjJI ^LajJs 4_3 ^_*_j Laj 
Q j) J I d-Jt Jl3^ .(^Uj-AJ_uJI L-kjjJLA J_A 

(j\uj-Aj) < <i tl Ij-aj-A £)l J_*_j 4_u_u 4000 4 j!jJ 9 
4 3 U >1,1 dulSj . jjIs Ij-j-aJ (jr-9 ^a-AJ lj)jj»Cj 
4jJJ_4_uJ jVl L-kjJtJ (^r&J t4uu^jlj La( jy^l 
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^ d ^ ^ J (jLS" iJjL i4Me-JU3 LjL4 IJ) in mi I l_4^ 

. j^Ll!,I j, mit. ^Lil (jj-Sil JjVI j ) 

L^jwLbwl (j-Ow .i^LjJJ (J_l3 £_}L_oJI (jj-SJI ^^yOw Cj^ g~ < mI JlSj 

Sjljl C- ' i t L-U 1^ t-J j » M l t l «LsLS_ 1 J» t (jjl_ll V ? M l \ ^J>*J 

_} J->-J Qj 3" i ii U <lclj^JI ^\ JL33jVI I Jl3j . 4_xjLowJ I Lfcjj-cl 

i'itjl (»n 3jl JljJI 3Low (j7h»~ c-jj)» Mill 3Low ^yC. I Jow lJjJLocj I JlAj) 

Ju9j . 3jji(JI IjlA ^.ilj t(ln Ml 4_La ^ 3 n L$j jJ La 

(jjj^owJj IjjI^ ^jjJlII I lLI^Lj 4_2_lL ^A i3juJow 4_i£.La3->*l 4_3 _lL> CjLwuj 

t—jj) ♦ mi tl £—A 3jL?cJJI CjJ? . JM-JL! a (jj) a i ><" 3jj ^jJjowl ^Jl I 

JlLa tCjLclloaJlj (1>4^ Cjj-AJijI 31 t J^Jtii ^^LoJ ^-u-uOJ ^JJ (JjiwVI 
. I Jow 4 _JLl CjLjTu-u.a Lfcjjlaj jljj 0^1 t3>^J j jLit_3JI 4 -C.Luo) 

L$jjodLo I jjl£^ jl jJLlj j-jLo_lII j_j_lI d*_ul j_>*j Lsl j-<-u! jLjcIII lLuj I juaj 
.^■jUJI <j-a <^1 jf 


< TIT ^ < < T 



13 X 60 2 Ox 60 21 X 60° 


^JLlII jtjjLj 3j_c JjV Ujj 1 g«j<i*w cjIjjJ^uJI ejjt cjJl> 

» ui CjLwLw 4_j_jJj 4-uljj *^*<3 4000 j 2000 t _ r _aLc. La 3jIL3JI 
(J-Q^e-t-uTLl ljj_aj ^UCu-uL) 4 _jLSLII £^owl ^ 3jLwVI 

4^JlLola 3l jL} 4otJ^jseIL} (j^_LaJI ^jj-oSL I. jl JlcVIj CjL^KJI i j r a 
ijr ^ j_L_3j ^JL3JL 4_^_l_l_(I> 3Mj)L,,,? SljVl oJUt, col£j .lJltcj I ^J1 4^3 
nil CxjL^ .CjljLiu^/l ^j_c 4 j^Lj CjJotJj J-jLa jot_j ^^y-L. 
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Jjbg jD$u* 


JSLduj ‘tj* k tl Ljr ic. 2u!^u>U jjSluA,\ t aj Ut \ Ljr lc. ■ U ♦,>.U < splj 

lH* 4ajlj Lr^ 3jL>JI 4 jL^_lJI jplsp (^JLLfcl) U i 

^jpu2_j_Lui]| L^c^Io*I dJub _ 4_>lTtS»LU Ujp* (j >t -J 1 pJ . ^_LaJl 

J1 K uiL 4JtU 4 jhrtUI j_LL5JLl IjJlLa p^jLa tcilli Vjuj . C^9j 

Ci I'^r'i n ^pJI CjI g Ktl JJlC ^jLs 14 a h V a CjI^jI ^ Utl ^lc 4 a h-V a 

4jL^Ajjtj pbVl ^ lJjJ I (JdJ Lc 4j^lltJI QjJb (J1 4**1 i mL 

, (4jj T i5JlI CjIjj-oII pLc i tiJl_LA 3p* LUtl CjIjUAJI 

LaL^jl (JlLgj ci<_jL^ £yA 4-c.j-llx 3 VK uil iCjUKII L*5j 

pj9j jl 4_!jJ-0 (jl (^1 iJjliJ] pU^J J A t” l ill (jL£j * 4 rt I*t V A 

L-kj-3L-) Jlp 4 l—Ljlp. pL^jVl 4 ?Jl_A Lutxlsj lilj . 4 Ha_lS ^ylc. JjLJ JJl*JI 

(^y—>J),. t.i.i.1-11 pLk_Jl) 4 _i_u_i 2_1 (__£_} J_*J ! p 1 t^> / \ 1 j . I^^-A ^-<-aJ 1 C-jL<-U->Jl ^JjJLlil 
cjUKjj * 60 ^^uL(_u^l i I Oj I i a a 1 ^ l£JI_La ^«1 ji_>- 1 ^ j' ** * 
lUjLclu-u ^-iSL> 4_IjJi,t 4_p3 Cxjl^ jLu-JI jlul^ ! 

(J-J-l-t-U « j^J-LLLxl 1 p 1 /tl JUJ! Cjlj Mlf. ^J-A ^fiJj 

(1x5) (jj-bu 315 SjLpil ^jlj Ujpbj nit11 cL«jjl>JI LLaLtaj 

jl i im!1 {j-a JLSjjVI ^jJ 4Hp^ ^ Jlj>o 4Jp^9 : (100 x 3) + (I Ox I) + 

(j;j-opuJI j-ujuJI Ul .(^Ijl£,VI jJLu^l) ^yJI (^Ijl£.VI 

t^y-uu 3,1,5 ^julII 


181 —:(60 x 3) + (I x l) + _5_ 

2 " 6 


.^jus !j IJuIl ^)5LI t4_upl I ^1 4 jj1 a i it a CjLo^Lc «» JlSJ) 

^ i^iVi4a ^yjUt ^Jlc Neugebauer jjl5Ljj ^ U j 

4JLudLo]I i . 4_uLjj_i]I 4 lii^ll ^pLcuil 4 j^Jl»JI 4 

( J-t-£iA]| JJ-sc-Tl^ aU j^ <11 4JLusLflJI Ul JJulII 4Jj_ua J 


(^jJI 30 ,45 t3 ^ ^^ tI a ^ , ,,a^ ^jl*J! ^ i*>■ <!I p«<</>tt 

: er^ 


■■ 





j! Jj? ^jJI Place-system JjLUl ^Ltij (jl£ 

4a I ^Jju Ijiafcj - ^ ^ I^,\\ lj_4j 4 I^rr" ^ J_g - L ^ 3 lja>-lj Lag. ^jLu 

4_jJj J g mi tl jj-oj . 4_aa?e->. jaj_3a Jj^ ^JulII j)g 41 dL>-VI LaljJ (jl£ 

I j| i^ \ . O-J Jlj>J! LLoLLj (jr a a ,.. t_a_L*JI Ljja-saa 1 j! 4 _jj_*_u^JI 4>Juk 

(jl e_xjfca ^jal j? * Lta^tu-o Ljic jl Ij-^ <jl£ I jl La c_aj_*a V Ljg 1 nUf.l 
t >t!ua . 4 a mi 4 <jg 4-a-<.o-3 J • ^ I 4 L £ /11 £_/^>j_g (jj£!a 

jlo^ mi! LaJIjuIi c_ocj ^pJI jiLuiVl (jJut-tJ 4 ^j12 Lj^I I jl 

4K miIL 4a Lea Lula 4 lj-43-uo j^sej V Liaiioj <jl LaJajlLl I jL .« I :jj <^f.» 
^ ' J-& 54 iif. 4a La j| t,f \c. j '“"f i3jL>.lj 4-ilc ^Jju I Ju4> J_<4> :4aJlaJI 

. S4_lL*JI ^j_a 4a Ul ^ lju».|j j! 4alg jali. 
. (4al Ju£ t jj-<-uSL!' L_ajL5ta) 4_aLua_>JI ^j_A mii 4 K mi 1.1 ^j_a Jl>JI LaSLaa 
4alg (jl jJ-sta LaSLaa^ 4 jla-a 4^1 Jl*J! ^LstlaJ jafc ^_u-a*JI (jLa ^JL*a 1_£ I jL 
100 (j5J *<- «lf. 10 V jL<3 14la_>J CujI^ Ijl Lot ■ £ Nj > -^» 7i II 3jL».| j 

4aj_aj_£ ^ 0 t % < if. 6 ^Jg 3 Ti Ml i J_a_a 4-j 1 ^ (II (_y3j . Ija>* 3jaa£ (jj£a ^ 
. 4 jjjL>. JjLgJ Ja3 ja£l 4 _j_^ fjy, mi i JlS La La jalLI ^ jlgl 4_Ljj-tIi (Sj-JLcsd 
^.1 fc> / tl JJljlIL J)U*m *(^ui 45j-*-a ^JlI i_jLujV! 

^yA ^JLC *\j-UJ Ja-c . 4-la-U Xl-j I CjL^II 4>JlA JlLo !^2> I^L>* ^_lC ^ 4? M 

. 1 Jlj-Sju CjLL_oj>JI (j ^£i Js^a jul£. 4j1 Jj j j < ,\c. 
L ^t aj « 1^> rf I SJljjvjJ' 4 < y g U 4 it ! 1 JlA Ja-ca 

4(j^>»-Ii clL!!i Jl 'la Ci\ 4t**n id ^Ja_Lll J^ JJ)4?"(J 4aL^ ciJJi 1 Jlc 

c_jL_<_4j! 4_^J (jl£j J- 56 -* J^ (^^a-U ^1L> /tl jISLj! J^^l Lr^ 

L^_ulaj i place - Value (4 _j_jL£LM 4 <v j 2? Tl) ^j^iaa l^ljl :Jjj3lIl 1 Jl^J 4_*ajl 
iiJLL& ^taI 4_42_j_aav. L^aJlaj t jj_i_o^JI p >'-^ j t 60 (^JJljlII ^ja/L_oVl ^__u_u^ a 
60 ^J-oL-uV! (jl 4 4? J 4?'V l^ - L V . 1^ 14 4?4 Ml»lt^ (jla^Jlg, (jljjflJ 

. ^j-a-ta Lai. (jljjjO 1 1 ' J_^jLL_ua 

j| Jig. VI Ja-fl L^Ja-a (60) A ,.. A\ ^j^LjjVI (_Jg jj mi^II CxjI^ I 3jlaJUJ 
Lajlj ^-£-oa (jL^ jl tjjaai^ ^ LojV ^1211 (jS!a ^la 4lji^akj . 4a^L*JI 

I 585 ^lg VI 4_jala L^ail <?LuaVl 4_t^L>JI 3j_j_ll oJJb Jaa . jL>.|jj| 4ala 
. Stevin of Bruges J^j L_aj I. ^j t ») Ja-^ (j-^ 4a^-4Tu.»J I j^-t.u5>LI I ca^SLtal (j^» 
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JjL.9 jo$ui 


\ C' n tl a i ll n t 1 j 3^Lj 4_l_UOJ ^juL(_uV1 1 <1 ♦" I ill 3 J-A-A (jl 

JLj ojj tPi ujj 0-* ojl£La .j j i . 1 ^ 1 1 oc-ljja fjjLaj c^jl£ 

.(^jUJ.1) diLoLSJ.1 (jLJu «LujiL^ ‘l£j~ i "a (jiaoj-l 

^jul_(_uVI 4 _l3 j 1 (jjSLi ^jdl [^0 i_j f .i" lull ^ 1 U-,n 4 1 > n i u Sj-lo i_fJ 11 a 
j-iiSLi jii^l Jo!^£. 60 (jjjLji^U ^jl ^ (jl-a-Ti Mutl jaUiillj 3jjL2o (60 

^2 _ tt 60 d_ a I j—A _ £> . ^ \ _till_*_! 1 ^ l_la_I_I1 _ <*1 a j -~ ^_jui_«Vl d n\1^ ^ 

. 3j_<SulLI JoJii 5,2,1 Jol^iJI JjLLa 30,20, 15, 12, 10,6,5,4,3,2, I 

( _ 3 .a 3j j j^ SJajLi Igif, j-i*j (jl (j-5L«j oLuLioJIj jj 111 ^tl (jl ! jut 

i"n f 1 \ ^^ L*n ♦ \ i"il il l ^ . 1 t 11 it \ 4 JLJ_£ ^ * t l 1 11^ f 1 ^ ^^ 1 111 (it l 1 ^ /f 1 

.018,34 ,1028 , I 12000 :j_a £_u_ojlj *0120 

4_dJhie_4 4 j_} JlC, pk < ^_uLl 3 ^J-u-^TtJ oJJt £)£LcXI (j-45 

CjI JijLj 3 L^Jjio (- < mi->JI q-a 4 Ju>.Lj cill jJ . (<LujjlII Jiir~i < oL) 

*I 3/10 j CjLAjJ 5 ^ Jl3^ 


*^^=-1-+ * *4 + 3 ^bjL 


3 ,487 


= 293 
260 


1000 


8 

100 


: jtao I 


\\iyjkyui CjtjLs-J 


SjjLj 3 


2930 

3600 


4|_ +3 :^50j48‘ 3 


c^jUlj^VljoLL^kiJ.! \jl±Lu,\ t j>UI 

I 4_iiILj IjJL^ olxJt tt_jLajj>JI 

(jl Juu (/JLL^jJJsI Vl CjUJJLj 4 ^^Lc. I I4] 34*41^ Cujl^ 4^0 

^Jj^I 4 _jj_cI JlcVIj 4jl T tSJJ ♦ 4_t^L>Jl ^jIjLllCiV 


■> 




jLJjuaeJLl! (jl jJl_ljj .CjLu^LjjJIj A^lail (j_a J^ (_y^ 

^Llaj (aLwjVI 4 j^_ll.o^ 4jjL>o 4jj)^LIyj_al £-a LaLse_<_uj|) 0 jjJi^.| 
<Gjlxj c^jI£j . LjjJa 20 Jljla <U < «jVI JjiytiuJI ^ LjjL^j Jib ^jJI ^j-ujjLSIIj 
(2 ..Viji ^jj ^5 cj i^\ i Luyab cjLaly». 10) Shekel «J^LUI» 4_u_uL_u VI 

cjIjl^jJI cIjISj .talent c^JJIj j mina l_Lj_a LljL£ j_t£Vl jlbjL>.jJlj 
.Cj^La-*-JI LJaJ JajlLuuJ 

\-Q-4 J- L tS o jl^l 4_tLLJI SjLfclJI (j£. CjLcjJLcC Cu-d-lu^l t ' MAmII 
4_j_Lj_LaJI ^IjJVI £>£, LflWl CjLla ciJLufcj . 4jyaj_iaJI djLsellJI jy: *— 
jL£LaVLi rQ-lj ‘"'"• L$-La J_l.i^ 1 a i h 4 jL) Laic i jVl ^To- 4 _^Lj C-JljLa 
CjLjJJt_aj 4 jjLscHJI CjLULtTalll Jy>- CjLajl*_a ^IjJVI 2 JJt> jj>uj • J>- 

j-u^Lj Jj-3j Lajjlcj .cjVL-^jVIj cjLL_u_>JI cjULuj »^l />> .!! 
. 4_j_a_i ^aj) ) JI 4-i5Lla CjIjIjjB 1 gjlf. ^<-11 ^1J-IVI <j_a LfcyjC. jlJuLa 

^LaTufeMJ 3 jLI CjL bL££V I I Jl>- I j)p3 t4_ul j j^Lyll ylaill jyaj 

JJulI «Jjl Jl>-» IjJL^jlLjjI (j\_JblyII ^J-IVI 0 Jl& CjLtioJ (_y-ll 

t4_j_ujfcSlLllj 4_y_uylJI jj Ju>JI^ jj) i tiSiHj 4 <w iinllj c-jyJaJI :Cjlaly>*Vl j_a 

JJy5E_a 1 Ljy3j 4_jSL_lL£Lj_a 4 _lL<J_C L-JL<-u_>J I ^ya J_*_>- I Jukj . L^ytC.^ 

J-l 9 ^yllil cJjjVl ^1 _}jju tcilli ^LiajVj t Jjl Jl>JI ^Jl jii_<JI 

(j_uj! j_a JLolaV 4-Lt-ujjl.I jjL^jJI Sj^jll ■ k ^ 

:^JlA LI^LjI 

<_jIj_>JI ... <L>-L<-uJ,l ^£. J 1/vvV Jjlaytil Cu^jJa 

J^kJ! tilli Juu ... 182 = (lx 2) + (3 x 60 ) ^!) .... 3 , 2 

.a^LUIj o^ytllj J^kJI Jy-jl.27 c-al^J! 

L^jI SycbLya c^y*J 4 jL^ (. U 11 ^yuyj) 4J L< ul I JniaJI 4 j>»!jj 

CxjL^ Ibl La ^^ya-st-OJ ^Ju_t_u_u j-Aj .«JJL>JI 4jvL_u_a)> Jy>. 4 _ i_ L ujj 4JLcu-a 
(jl 4ll^ 4-Ut-UyLll jjJu>JI J^Jl>- ^Jl 3Jy*JLj .^Jya J_3 j?c_J JJLjuJ 
.(Ijuw jjuZ^ 196)214 j(Ijl^ j-iiU-*169) 213 Lu» 182^1 u^uya 
(jA_LJ JljJlIcj . 14 , 13 oL*JLia ^LjlaILcu-a J_3 j>J I (jjSL £)! JaToJJ (j-a^ I JlI 
.13x14= 182 0? M>^]l Jjj^- 
^jL-uJ (13+ 14) (_yajjt]lj J^laJI ^ya_ae-aj .^_ye-<^a <_jIjj>JI (jVI 

M 


JjL.9 jojui 


I 3 (jlsj-iiJIj 14 JjJaJI j_& 4-11 i ii 1,1 jjLa lj< Aj . Ldj I 27 

. 182 a^L^aij 



y\l ijj ^j~_i itiLli y-a Vjlj i4j|j il^ll 34 jj«JL! 3j_&L>JI dLil . ..-»-lt Jj|jl>. 

(j^-sLu-a 3jl3^ 4^_9 .«(Ji»J! JjI i M a» LilSL-uji 

i_3j^*JLi J[^IaiI Uj-aj 131 : Cr !ljJI ^till La-A .((j-dl (j-i-l a 


:(jla W i_3j^»JLi (jisjjiilj L 
182 = WxL (i) ibmi 
27 = w+l (ii) ajjLai 


tiili ju^j. (i) 3JjL*Ji! ^ L Jjcjs W - 27 jjljJjUI! (jbLk Jjcjj 
( j-cJjLiJI 4 j>«JL*jjj . 3 , ,i i 1 ^l-w. y^Ai L ^l 4 t ( n (ILi 4-ut-Ujj SJjLus JLao 

Lajlj^s. ^JLsi-"mi_t ((^Laojl)) 4jl . I Jjalj iU 1 .it I SJLjjJk! 

4 j 3*1 tl 4 _jj^>.VI ■*• *»■ q j Jjlj-sJI ^1 3 jjj«JLi ^'■»■"_' (_^jJI) i_!jJLuiV! 

^ x. i_t 4-ljg i nil 4 j>.j 4 (j ii 3 i I jj . ,I<U (JjjL*H1I yjJ ^3e-b (4 31~->J.I 

JuLill (_£ jJI JliUI 43 j|j (jSLaj I j-dij i4j-j-»- i.-itl j|ji£.VI £jj L$j 




C^Ut **11 


^O-J-3 I f. SJVJlD ^l^ysi^jju 1 <a t" ( nl JLjl M i l l t-J ^I < n VI 1 I j-hL 


cjjjoJI ^Ltkltl jjt Ijl&j) <"Al al«^lt c,b,a a L&jLxjI I ijI c. ( _ 7 3JI dVj^>Jtl 
(jl£ (_ylj4JI j-ia>JI ‘(1591 j»Lc. Francois Viete c<^ 4-ajL2 ^jJI 

.2 JJljiJI (jJ! 4-C.^jSjj: 3jJi£ «£jj-o»j 4 j! «^Jlus» yz. CjJljcIj 

jjLSj i«LU3j_c.»j aV^Is)) j c i m_i LiLsT 1 «i g ^ g -»■ a i_dl_LA lilj 

i(J_i_&L5cjs 4 j^J tiillik I jl .«4 j>.LjiJ,I)) jjk 0 ''S.'J ‘-* 1 (J-^l^-) 

. » j-A L&JI JL>. in Lc.L3jjI))J « Ll3sj^,»j « ^ a i n~ ojl^ L^jl-4 

(2rcj dil j i^Ljj-ll tjr j& lLsLjjjVI dLa-IF w^iU ajjtj 

.4^u*ji jsmijdL^i 

4_j_*_j_j_^_HJI j 4dV^mi y^SjjLJ dlj ij-iLjJI »l <1 If (jl^ 





lLsL^jI Vjl 0JJ£> CxjI£j ♦ 4-l.i-laSJiJ ' CjVjLjlIJj <Lut-UjILll jj 

JSJ <Li-t-U^jJ I CjVjUI £h° <Cu_o (JJLlA tJllLtl i n 

: Ll>- ll^> 4 A 4_jJLjJI 4iLtJLl j*JU2JJ . (^jl_UL4 J_>. jj_4_S l_^J_4 

i^JLtiaJI Jl>-j| . 14,30 4_3e_u_lII t£J^-U <j-a LtLuo C^>-jJa 

4J^l_*_a) 4_ulill 4j>-jjJI ^j-o 4JjLsua jOlLd <Ul i—JLLaJI tlJj.il lij 

• 14,30 ^JLtiaJ! 4_La ^>-Laj ‘ jL *J £Jj-XI oi 

.(870= . 2jjj< :t_< r £j jjjtjj) 

j j uJ O M tillj Juu .4H0 JI 4jjLuJlI JaLuVl (j-4 cJ>L£ ^jufcj 

j_A L$_£ 4_j_jLU! 4jvj jJI jj-o diVjljJLl (j_a uLa-^aJJI 1 Jl& <Jj>J CjL^-JlaTlII 

: (jr iti]| JjJ^>JI Ur* C£-y> 


:« ljjl£. ^ V!J CiLaU^JJ)) 4Jl mfl 

I : J_aL>o) £^LudVI -iJi£. t—u^l 

—^- djl : I jJt l * is* % c—u^l 
-Jp :cill!} Juu jJjj 
«^JLud 4_l 4 L>.j^Jsa_4 £JjJ,I» ljufc lJlaIdT 
-L £_* 870 0 U»j -i- 4_jil tal <>>4 jJLus 4 _l4 jjulII (j! 

29 —L 870 L ^j-o JjsV 4 - ut - UjlJI jjJu>J! JjJln. Jic. 

2 4 ^ 

29—i- jjutil (J-o4J 4-L4 I ^U> a «>>tl £j I LjjUwJ Ju9 IjL^JJ 

IjlAj .30 s-*-^ <<MI IjSLaj 


Leah1 4 -l»-U^jJ' 4JjL*JlI llbw i!oii>i11j ij? -A ^JlAj 

. (((jj^jt»^ 2UV all) ^ Ju <lAgUKJ! ^ Lull Jifi. Luil 

4_^jJL-c 4_2jjJo (jr^i 4_j-aj)j 1 j_>JI ^>JlA 

((^j^jLUl)) ^.UTu . 4-ut-UjJlJI ^ I I4JI 4t" Mil 

^-J-3 1&J3 JJ-5C-4 JiLju 4_tami \ ^)| VI 1 ( J \c. (J\JU-S V 

(L^lx jjlus 3^jl>JLI 4Jl <n4II 4_u_ul_UI ^ulSJI) cj^LaUJLI 

. (j^jLSJI 
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JjL.9 jo$ui 


870 4- = 4- 


:3JjL*J,I jj-sJI Jl>-jI 

870 L = 2 ( I - ^=) 


3 SljL-oll eJJt ^yJI -i- i-kiisl 

30 = f_ys 


4_ol mi ->J1 4_OJl*JI Cj^ nt\( imU Liajl 

_}|jlc.VI <-uj\ ^ 4. 4_jJ_c. Jj \ Uj i_4J Lol 4 "< A>1 Ij_jL£j . 4-j-LoiJu^ilj 

1 ^ ^ J-C, _il JlC. VI 4_U^Lj Cjl_C.j_<x^e_<3 (jr&J t4jj^C. llLuaJI 

^_jLs o i~ta j5_4J jIjl^.VI 0Jl-a (Jii-cj . oJlAJI ^julII j-jj-* 

4->-l < <ia ^!jJteIu_u! LuaJI Q^-lLLJ! c4 tv«, ..1 Ju9j . (^jLjJI J Atl jJaj|) 4 jj|jJ| 

(J1 ^ uilj ^-'^-•v- 4 Jl_l-(-sd ^Jl Ij) i ts ~>jj 1_4^ tfiLc^LUs! Jl^L dI (j-° ^'-^ LC 

. I 4-u-uJ-LA 


jCmA**!! j»k 

-iJu>*J CxjL£ (jr lJI 4_$jVI (JjjS (j-a p ]rt n Jj £)l Q^-lLjLlII ^jiij ,j\£ 

jL>uJ o^j ejjb tjj* (jyj-II 4_^ljjJI CiUl^VI 

a! j 11 cijjjij 4 _L^LU_j LLsjJ-a 4 _i_Lj jJI jJil » Mill <LcLaV ^SLIU jI ^g ( ujJt 
.cJ9jJI ( jr 3 (j^>JI 4J^VU 4-a-j^ (j-oj) flt-tUj 
j_^Js I L$-L^- l ^l1\ lIHj ^yC. cJlllbfcJ I I J L= ^]\ fiLtfuJjdJ di ^LSLtTu-4 J 

£jI Jjj-aJLa * (j_jIjJI J jJ^jI) 

4_j_Lj_Ld 4_jj-j (jL£ 1-4^ tCjl^illj <LL»0 :^Lu_u_uj 1 

( j^Lj <uLb JL>JI (jyjb LI . 3j_jj_c jLla-cl La^_4aj 

4_jL_5 (jjJ rt~< ♦ J iCjljl JU£.Ij_ 4J 1 <?« < M 4 J-l-uil ^jISLaVIj 
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^u-c^e-U yuj LIjj I 4 ^ * J5J L ((c — 3 L^-u 3^3 <( ^ JLU ^)-^ - *<jL^I (jL^JI 

JjVI pLUl J » miJ t>LA,\ lJijjjuslI t<Lj_LiiaJI 4_jjItiJ IjJajj ♦ t^j mi >11 

£-U^JI (jl <^ij^ UJ^ ^4j)L <a “H jL$jVI i-3l-3-t^o C.t- u J JuSj i^^^-usljVI (j-u-jJj 
J^JI Lr^ J~£r^ ^ L> * <_JI ^I JlA £)£LJj ♦ 4_4-i5!j>JI 3j|jVl Jjia^j 
• c r^sljVl (jrtX.jljJJ (jrtJ (jjUlIlj 

pSLtUJIj CjLLLUJI 0 J_& ^-LgjaeJ J-uTlII ^_<_a_Uj jj JlJ p *J ^ pL^ Ju3j 
jlj_Ll <"‘ L c.\j «(Jj) g II jLjji^tlli JjL_uJI j^OJI jl^LI cjj-^j L^ . L^j 
4_sLc^Ij . I_4jj 30 jf 29 (1)^ (l>^-4f L^J^I (,£j-4-<iII Mitl 4 jujV| j-4-2JI 

* 4_L<-u-<j-tiliJ | 4-U.g] I ^4 l-4-^-4.a-L4 ^ 4 < tijJ I pJ^2_(J I JjL>- < ti J^ ^jy jj (^i-4^ | p 

. (jL^UIj JjJJI VjId ^jLdu 0^>-) ^^yAajjJI Jl ju£.^L 4_L^JI ^jla cjIjujI ju9j 

J^L LIj.^ <.*<> 12 ^Jl 4_4-<-a2-<3 La^j 365 ^j-c 4_a]J m« 4-LciJI 

<pj>j 3~ II I jLjfc Jj_jJij ^jj/llll ^L^Vj .pLl 5 UJI Lai <^4 La jj 30 L 4 I 4 J£ 

» ^ti-4-iaJI 4 JI 4 ((^yuLa lull) £jl IS) 4jLj p^ 4 ^Lc.I 

Ljj _3 LjlSIj (J^-JjLJI w Lr ? dllaJI pJL. ^Jl J r<«till pjj_ 33 JI ^c_u_lijJ £)l 

C( ? (M ->o Jl3j . 4_j_}JljlJI CjLjLj_jJI £-4 J-dUlII ^.5 3jjju>. oJLlu I jL>oV 

P_a 1 Ur. 11 JLJlI J-L.t-<-u ^ic.j ♦ <—3j>-<ti5)LlI ^j_4 Juj-b jL>ul ^L ^j_4 p^ A 4 I jukj 
I jo» II^J I ^j) < <i^ I . ^j).,<.u5>>11 ^_4 ^£^-31 L^-4-> 60 ^ JljlJ I p ^»" L_u I 

. 0_JJl_>JI J-Ul£j\ ^^LjlII p^JI . (jVl 4_J_4_4 _uJ l_4^ 4 lLouJI C-4-L>>) 

jjuJI {j\£ <LtLLi! jj-t^iSLII L;r i^ t (ljL^lj ^jL^ij ,j\£ 51 timplicit «L-Ux^» 
3^9 i^J L<-aJJ L-L4-U3 pLUl (j^ 4JUJI 4?J-A J -i L» , ,. . 11 pl_3_4 pJ_3j JuJVjJ I 
3Jlj^_4 4_jjj) 3 < nII jj) < m^II cLl£} .4 jlx^j_ 4J 3l L* 4 CxjI^j 4 60 JJutl] l_4 

(jj-SJI tiU_3JI pi^. J 4 »3< til ^JLLJI pLLiil <l>-jjl1 I jl>. 

. (ijjjS.1 jL^ »1 4 1 r .j (^- lLJ Lc.)j (jJL^) Jj^ j, mi c. ^j-u^L>JI 

JIj_L Qj) j IjLJI L^j pL^ ^^lll 414 Mill 4_3 _l2jJIj ^ , ,.tl 4_x_uljjJI ^jl 

^ I 4 T 3j^Lcj . p Jl_3_j_4 p I c, ^ I r. CjLc^Lc LfcLLu < < ntl djL_4 

tjr 5 jL^jJIj JJil J j-L J j_>. 3 jl5j»_4 cjLL_u_>. IjjuL p-^jL^ 44 j^I_4-<-u]! jjj-sdjJI 
jj-4 l_£^LLa_j|j piLtil jj_4 4_3iHit_4 J^L3 j <d a h 11 Jj Atl 

p^3J5L4 4-tSLL Jjlju>. I^j^ol p-^jL^ 4 <gI£^>.j <uL£.j j_ 4-3JI ^piLJ p_A^Lusjl 
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Jjbg 


I 4j jLa.i.u ciJJj^ £j\ <a~^ a 1jjL£j - tj'j ^ 3 t \ t__3 j_ < _ u j>JIj J_uTi.11 £ja 

<J_l 3 LjLpw! 4 jV) (( £ L.U.11 ^_>0)) ^-t-ui-1 3^_&jJ I 

. I (J-J-S iLL o * I 4LV) i ^-(-uLij (j, <;rtll llo 

CjL^MjlJI c-bi mm^I ^1 ^n^J l*J\_£> a cojU. itsl mi< 11 I Ji^J ^jL£j 

(Jii-« 4^\-JLLJI .cjLs}UJI 4>jla jju>*j 
3^j_>.j_a 4_$JVI <lcj_ 4 ^e_a ^^psJjCsLj Ix-slj t4-ua.UJ' 4_3_uL>JI ^1 |jl n t »l 
4_P-^JI ^jJLll ajjt cjLLsLtiij ^1 I jJaj ^_lc 

. LfcjJux-j CjIIMjlII 4JjJ < <i U 

£)l £)jJl32ju Jl 33 t^LuajVI ^j-c £j-(JI Ijufc J!l« J-5&J 3j_Lait£J 

4_*_j_lLj . U ..>.11 ^ | j^e_u3 jj | 4 J^1cJIIj ^-u3 4-ujla ^-jLuUJ IjJu dl_L& 
£j-jj 4-d^Lc. OJ)\ **- < »«J Ij-jL£ CU jJ . jJiill olxJt (jrU 4_Laj|jJI 

«bl (jjjj 1dUi JLi*£J . I 4 J 4j5£-jlj CjJl>*j (j\ di!J-t-uJI 

i—<3J) l.u C < » «. 4_U_aJ I La i 4_U_ai 1 £_y& ^(jj I ^J3 4_<3_11.C. £ L^iaJ I CjL£ I lil )) 

4 i? mi Qj)(» 4 i? mi 11 (jL^ £j^_j <jrij>» 4_dL-£3 Cul£ Li! Lcl 

<__J^Jl 1 I ^j_u_4 L>J 1 d 1 I Mil I ^J3 I C ^ ^ ‘ ^ I I lil )) 4j !j i Jl*_ljj 

^ ^ lo ^_J ^LjI 4ij^Lj 3 Jl^3 »1 4 • Iltl LuLc 

cjUsMjJ! (j- 4 O j j^ 4^.^LLJI j-j! miLIj j jilll cjLLi^ 
cjLLtSLII ejjb e_LL>J! jjfc I jlAj tc-uL-aJiLj 3jjui,l 

. ^^LJLl 1800 ^Lc LrjiaJI <j-* 4 jjJlU 

tiJJUl ^^Lcl j_a ^L^jukj ^i o-^J (j-«L<JI 4_«Lc. 4^>.j^3 

t 4 _j JiL*_« 4 _!jJ L^j ^J 3" 1 dJLtI/j_j tjr ILl I 4 -Jj-SL<-u_«J 1 Cj LjJL^JlI Ij <CllC L>.^ 

CjLl>.1j (jj* O^J •4SJUL! 4ijUJI «L>.Ijj CjI JuJl^HJLjj 

ijr lJI t ^ \ j U -vll \\ s>~ 4_j_3_j^ (Jjjv d "»- . /^, /H lLUjl^ Ij-oJ_3j I Jjilll oJl^J 
.cjLjL^LII Qjjt BjjljJI jLLii-JI < ^j- 0 3 jL^V1j L^j J-Luil 

JiLfl tj-AljiiJI ^>-£3^ l^^llajl J-loTu-u-U Cj^jL>JLI 

LajLLj Cj Jiitjl 4_2^J Us j-±£- 4_Lvl_La CjLlLoj CjjJl>. jt 4_Aj) <"1 a CjLsjlie_4 3jVj 

CL9 i 3 tl ^Ju>. jL^J Ju^ 3jllj^ Ijl MM ll 
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^AaJI 


^Jj^a1 * lUjLjII^_o«.j £yULA^)j VlSLiul Jla_s L^jl ^yic, 4_u^eJj' C_J IjL^tHJ I 

^ \j 7 >♦ 11 j jjitll ^JlLa g. La-<-u 1 1 II j Z 1 UTj 4_i^j?e-<J' Cjlm-ajaeTJI ^j_a 4 j^Lj Ju-ojU 

LljVI CjL*_^JScI1]I 0JlA C-tSZ -y ua 1J 1 4«mi 1 (j^-thLiJl lJ&Lus! . Ju_uV!j 

i ~ i 1 ♦ ^ ->■ ill ^)| ^_il dji_cu^M J J_>OJ . £ 1—4—cu_ll ^ a * «* 4 ^ < *« < ^ > 

3 ' utl ( jr ^ L^ U^i 

. 4-J JU-t-J 1 4_l_3.11 4jV L-u- 4 <j_a {jJjuIlC. 
oLj Ltlausej ^ i U 3 II Lkjjut_a (Jj->- L9j_tIL ^ jr a^_J1 (jljjjJlj 

4 a tVi 1 a 4-C.j^uJ <—Jjjl 11 jutjjjJu L^j? III jjLUJ t lil^>. jjJu »1 4 < m tt 

J At! jJ^jI) LaL^j decan ^jLjISuJu ujj^ LafJj i 4 JLal^ 3 ju1j 

<^1 ^ ^I 4^U! cjL^UI o? cP! J^P* Jl 5^ (yl jl\ 

. »1 4 Mill ^_lC 1 grtJJ-Ls 4- L uol J_a cJSj-ll <--t£1 J. a 3tlj (J <1 a Ml 11 

Ijl-Aj i La j-aLu Ij-LtlaJ ^1 Ij-jJlj £ym_a La ^^La-t-o ^3^"3 

£)Lj^£ju aJ CjLsjVI ciiij j I di1j_JuJ_a ^j_a 4.C.j_a^5e-a ^lc. lulS^Zo 
jl 4 JiSj_a J^e-J (_^Lc J j3~ miU JJl>u 4jj 1 a < nil ^Ijj>.^LI CjLvI^ZLsVI oJJt JlLa 
CjLLs 1—lTljvI Jl-^-Tlj ^aJ £)l 4 _jjJljv J_^_a_3 jjL^ Li. J_a ^y^st-a Juu dul£" 

.4JjjJI jl (j-A 4_u^jl_La 

<l^JLj cj!j_>.VI jjAaj lLdLujI I_il_u_<_ul jijLcojJlj Jjui! t~■ *'<>^ 

j|j|) ^j ,i nUtl 4JI jf (Shamash ^jfu-aLJu) ^.1 a m»!I 4JI jl (Sin (jy<^) 

. 4J^Vl 2>jJ£ I j£Laj .(Ishtar jl" m. c.) Sj-AjJl <-^ 5 ^ jt (Adad 

JlCjJIj 4_JlA^Ij CjVL^JIj j-a^JI <—^j) < n'v-J ^j_u_a-tldl l3u5^ 

j. j mi tl ^j-C. 4_a_9jiLa L^_)L^j 4 _ i _ uajVI CjI^_^J!j ^j_j_*JI 

Ji £>.^ V (ji cf'-p - La jLu-u ^-a-SiI jl ^j-u-a-Juil CjLjI^IlsVIj 

U i c. tiJI JljT ^a—j-5e_uil . L$JJ 4jj i miU 4^^L»JI ^yC. 4_aLc 

ciJJj Jju 11j-aLs JlII (^_ulj^dl a A, ,.\t Atl >>♦ j) 0^,5 • (jl ci.Lcuj 
J-uTJIj (J-aL^ ^LLaj ^Jl 4 -lLLjJI 4_j_a_5t_Ll1 Ls" < 3 Juu 

4_Iau>J 4 jj 1 a miU j_a ( j_a ^llll jIjl^Lj 
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U i~~La mLkuVI (j js cliLLo CjjIj J-il 

oj a Itj i C j u iSLa3 jlsj njjL>.l dLuil jj-o i_aVT 4 j|j 

(jjjiil (iriLiuij?) ^yk. jj£.f (jf (j-a ‘erlj^ 

q^jJLLlI ^ jLtiiu-<_uJ,l) CxjLo-ls 

(1803 ^Lc 4 jj. <^1,1 4 T J Ux 
$L>uLj Jj| JjVl J_ua_aJl ^1& Lulj 

CjLa^Lc) JL^jlL_uI I Jlj (jy>» CjJ iiejl 4_»jl£LU jl Jl£.VI 

cjU-4.1x1' ^ Lcjj tally marks QLLUI 
tCjLjla Ijj < <i 1 _}1 JlC I 4_Ju lILI jj 

j- a <«1 t lj 4-L^JI O' J-4iL>iII 

(_sVT 5j lJ&VT 4 La (J_l 3 IjJiifcjt jO 4-4-5 Jl 2JI 
^,031 ^LajVl ^LLaJj ^4-Ajl^Jblj 3j)U-v- 4_u_u 

Cxjl^ t£-j_a-?e_4 ^j-C- j-l-laTcIIj . JJlJlII L*_u ^_uuj 
4_iic. Jju ^ jJI JJulIIj *3Jlv ( _ r l^. 0 U»" 

<>jla J1_4ju-<-oL>j «^L*JI ^^4j>J,I 

^4->JI (j_a <^U ^j^-4-5 
oJl^J 4_usL>. jj_aj ^JjJ ^4-1 4_j 1 Jlu *4 a < urttlj 
La (jj-La-tTu-uJ 1 jjI£ ciiij ^j_a VjlJJ . Cj Li-aJti I 

(jjJjj-J Iil Q^-^Lj-JI ^-u>JI) (jVI 4 _lIc Jllaj 
. 4 \ of, c__<j^j ^jl^La CjLai^ <—<jLj£J 
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tj*JU 4_t^£JI Jl 2W I t4_UjjJI jJ1 » Mill N «^ 4 J 

. Jl^_C J£ j*_jjLjj 4 j ^ m CjIjIjJlJIJ CjI Jl>.V! j-luu Ju Jjfc 

C&jL£j (4 j <?j i f.jjju^JI) 4_<_ijJ lLc 4jL£ Ijll^ 4 0 J 14 J 

^pJI cjLL£JI cJJLj ^y_Aj t 4_l^_<_ujJ I cjLL£U 4_uLjJLc 1 1 _sjj^>iJ I 

j? 4 _«j^oj_a J^Lt^il 4-tSim jjjJUl ( jr 3 LaIjj (_ylJI jj „M1 J 3 t*n >m 

t4_uLpCj)j_i^JI 4 jLU 1 ^LSjVI CiUtm.l La IjjLj . jLfcjxVI ^.Lc. 4jjjfc_La 
4 _l4_<jjjJI cjLL^JI cLl^ L^jjj 4 j>.L>J 1 j' ^1 jjuu edJlj 

IjuL^ CjLxjJLLII Jl^ I J_t_«^Laj JuljlS tJlfUl Jji < M ^ylcj .jbt^Vl 

I)) j! 4 jjL*JI ^jZi j_jj><J1 ^u>» (JlLa 4_j-«^l^ <_3l_t^jLj j j_LjjlL_uj 
jjCj^ CjIjL>ijJ ^Jluzj jj^ <_jjJL_uV! I JlA ciJLJlj t«^-A-il Ji£. I t\-u^>.\ 
. d ^ 11 ^j_a ljuj_a 

jl»tj»c.VI ^Jl 4«" mi^LI ^jMJl ^j_c Julc I 4j 4 jL^JI CxjI^ ULj 

£jj (jr&J t4JLuajJJ 4 jL£J 1 i j-a ■ L ^ \ JLutl^l ^y-L. j-L_uJj| <_j|j Jl21s 4 4jjLjl!I 
3 jJ (jyL. t L, t i 2JzS1j-lla a > <'*>'* g> L>, ,, 1 j_oJL 4ljIL>«JU 4 jL£JI 
4_jL£ jl hieratic(4 _jj_j_^JI) 4_jLl£JI ^u-ul 4 _jL^JI £jlJI I JlA ^ylc JjIUjj 
42 a A ,^fl 4 _Lj_la 1 $Ltm,U ^LsjVI <_ylc 4JI JlI! CjIjLoiVIj 
1J j \ c, LJLc. IjjIS^ , 4 tl ^j£. lJjJLLcj 4_S_lL j^L luJJI (jl^ 
j-ooJI 4lLa I CjL^^xj ^jl£j . 4i-ii>. CjLsJl>. Ij_^JlS (jI Juu IjjjA. 

1 <>>jl ciLl^ ^ylll JljLlU ^L-c. ciLlSj t<Lu_uL>JJj (Ljljj.Slt.aJI) 

JjIjjjj jj-pSo IJjj^ C-t_p- t4_uaj^L>. udlLs Jjj 
4_jJjVI CjLL^jkJI Ij_jL^ p ^ <I J^TtjJ.1 (j-aj • 4jg t <jJl Cj^Lse-ooJI 

jj 7i n ^"jj ^jal^jI jjjjJu IjjlSLb t4_j-ojSl>JI ^jjl_taJLl Jj-c jj-oVI jiaJuJ 
4_Lc jjj^JLi&jJ IJjj^ jJI 3jJ Lh 4 ^ ^yic. 4_uL_u_>JI ^jjjJ^. j_4 

.ciJLIii Juu 

^yJ-C. lL 4jj_uaJkl Cj Lu-gJ IjjJ 1 jj2. 4^JJU La jl_£ L, ->. 11 ^J-<-g]J 

u- 4 o^i ‘ci-Lh^' <ijj o- 4 u- 4 3jJ 0- 4 0^^ 

Rhind (jl_Ljj) 4_jJj_> ^_y_A cjLj_L>J,l t>j_A ^_a!j .c^lj_LVl 4 _^_HII j!L>JI 
^_y^ 4 _jjL 4jfc.t-i.il I 4 J ^^yjUsa^^jJI LuL3fcjl,l jVI 4 _uLu1jLjJI 

dr'^ (J-uj jjuLuSUl) ^juLSlauyI jLVI LaI jluluI . (jSL<_uj^ 
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t <h jJI LjjJu-sa-a j-Aj (d j r jj f I 4_}Ll5JI ^£, Ju>.|j £* Altl 


. 4jj_t^al' CjLuIoIjjJI CjIjluLu j-C. LuLajla-a 4_Lc ^ouujuj ^ JlII 




(j-A_$_j_JI q _a L-tTt^j 4 2b^ai CjUKJI J!l« L^JlLc / ts>11 _}1 Jlc. VI OjI^ 

JI ^jL^oTl-U OljLil/l (^1 (J.U^>. 1 J ^LLl UJ C-l3jJl til! j ^yi3j t jLltU-ll ^1 

I Jlj>.Ij I JJlc. j mi^ tl t-.>-Ti-So jlSLs .4_<ual3JI j! c_ijuuaJI jl ^-LaJI jl 
jj_<_u£L!!)) ^ 4 < <nj) . lLdj-j-ojJI jjj CjLoLSJLI 5l (5 4_La_3j 4 j 1 f. 

0 J-A L_LaLjI (jr ^J . JljxIjJI j_Aj VI I LajJ <LtxU}j j_A iUmijII jV «4 j Jo-1jJI 
JjLai j_^ ^ UVjII 2Us;t JUCi^VI IJlAj (_Lj_^£j| 5 ^ 

U \ <^>V1 (J1 4 t" i „VI jL> j_Aj «4 ^jp 3 c ^-3J 

jL£ t jji _ <_j!j_*faiij ^1 *uti £jjijj 4 ^j_a jj)<ti^n 

j_L_>JI 4_l£jl ^_J_ta2j Jj_>. jj Ju Jluj 4-J Jlj-l ( j.a-3->-1 JjL.u-* j_c JuJulII 

, 4j1 mi 4 J-usI (-) Sj-t-oLall 4 o < n 3 11 3jLlV jj^j JlSj tj_u-sa*JI (JJjLj Ij 

4-11 «nil 4 jlj_lL> (jy^£- Jju jIjlcVI j_a 4_C.j_^e-c iUU»d jL£j 

J g ♦ ~ <»n Lfcljux.} CxjI£ CjIjLulJI j_c 4lu_u.i ( ti ts\) Liajl tiJLufcj Jll9 

j- u& jLsejV 3 JlC.Ls Jjjj (j ng*w| t JllLlI (Jj i < (I »(J1j-<-uJI 

t^Llil (i^j 11 <-jl t ti^fl ^lc 4_u_uL_ul 3 jlcL^ (jj-Aj) 

^yjj 4 4 < <(Sj-u^>JI lilj jjfc Ld» till lil 


- a! <.. A i <Ll(_u (j*L q - u ±£ 


Lj-AJ tCjL-uslj^J! jcJjij 4 ^J)jjlU oLuajjlj^JI ^JlSI oJJt> jl 



:l_ JtSo 3j^ui jj-ojJI (Jl 4»*t < mLij . 


2 _ J_ 


2 


15 30 30 


5 


3 







ciJJjj o_a IoOj [£ j -toil <-j 1 < ^lc. j JlS ^ j-a ‘ Ju9j 

JlJLLLj o_$_£ I Jl_Aj <Jjl It alt ^LtaJ ^JulIj j * 3jLo<l ^1 ojLSl&V 

. J J ' 1 4^0-JJ uy>- ^IjiJ 4-t-l^J 6j-U-U 4j|jGjl ^JulI J) a& i nVl (j-C I 
IjjlSjS 4 JlC.1j_3.11 £j-A UUj gl A h a 4C. ^-t±SZ-A QJ U J-L-ujJI J-O-Cl^ ' jJ9j 
1 ^ > "(K ~ ^jJ! (_<_ u jJJI iLfcj-t£.j cj'j mu tij cj!jl>.IjJI tjjj-Aj-i 

4_jjl_JLc q j jj <U q j-ui-L/JoL qJI L^J ^-<-gjl ^HJI O'Jo-1 CJ_iL£j . 4_l3 

1Ip^-t-u^ Jl<u ^l^o-VI L^l ^jLuiVI p j ^q-^jIq l^i 

JJ-AJ (J1 A *"( < il 1 olj • 4_3fc_L3fc_tO Ijljicl (Jilc-S ^yllil tiJJj 


j Jlooj . ^JL>J! 1/a 1U>< Q A Q 7" . U , >, < I •*.! fc> ftl ljufc ol 

of u^jjjVl a ,lht l ^ ol^ c^l 4iai jtLuiVl o^u of er^l SjLiVI 

4j^_U,I c-t-oj-Lll (jy-Aj t4 -Tl-iJ 1 oj^q t l 1 ^ 1 n ' ,.j ojo^ (Jljlo ^j)a 1 »~n 
^LaJuiI! UJJJ 1 Lof . LAq-iCjqJuoVI ciio"i Mill < ^ 1 »>>t Ij Cj^LsjlJI Jjjooj 
. ^jbelJl t-jLcuoJl 1 j^ujUj ^ ^c-AjVj! ol t4.tC.l_uo 3jjJ 1juIuLau 

^L3-a ^^pJl) 4 jjjj 4-p mit. jj_oj£" ll!1_La o^j . Ljjj-t-^ o-* Jjj 1 

l-^q-STu oj-^>3j ^J ^jf 1_4^intermediate (numbers) aU ,„y;t l ^1 j^.Vl 

«4 ^ < «i3ll 

t4-xaj 7i"l A C--<_ J —11—t_u 1 t-jl I II ^kJI ^clc i^yaJjSl 4j^ iS\ U C-'-lIL-uV' Cxjl^ 

O^is^-^f J-A oJJt Lloco-j . 3oo-LI(J.l j-ljUILj 4_toL>.j 

0j2 I O^j^-uaj, 1 O^. . LJLLs J IS~\A !^£l Cj 1 J-L(-U ^_l4j ^J-LSZ-A I ^ jJl 

^JLilsl oj-^j^a ^!» : cyfa L« (^jl l_j^LoLj (^jdl «orUJjJiJl)) 

3?.lo-3il 1 oj-JLCu L^xujj o_<_uJl ^£> c-jLujoJI ^JLc 

^JLc jl—AjVlj ^LUil o_« 4-u^ 4 _lL<-u.x3 <_jL*JT jJSL uj Ijuk p ft ' "JJ 

. !_}JlC, 4c. ^A£t-A ^-Ic. fU c_jMkil o_4 Bp-ULto 4c. j~as*^a 

Ojlaiiejj o- 0 ^-^^ 4 t^3tlj L-ufcjJL 3 «:jJU_4 4_uT oJ*^>*Lj tillji^ 

jl Jlc: VI (3^J c_xjl1II qj) p ^ '1 . 4 -uIj I q^ 1 < L^_uaju 

OC- ci>Lj^l o-^ 3jua>ll]l pj-tSLcJ i4^Jo_LaJl .3jjo-jJ.I 
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.OJ Mipj <— 'aj£ jijJLoJUJ ^jI • oj-Hj CjL£j^>u Jk aLuoi! 

-L* j ^1 g-LuTuVl £_a J^LjOJ! Lr k IjIjlLsI jf£l Cjj)'*" ' 1 4_3j^_kJI £jigjj 

•(*** 

' Q^-SJI (j_uj! J_a ^_La_cuJI (_^k jl£^VI 0 JlA t^klo JlSJ 

tjl mi” iVl (j_a ^■SLo.Tlj 1 g KI .«4I1 jJl>. cliLuktaj)) UjLO^Ij 4_uLL^jj_JI 

Jukh-ii C— <_t_u 1—Li' ckujJlI J-jLaJJI 2J ^Jl 4_u_a_uj ^JJ) 1 _9- 3U kU3^ 

^aJ « Jl_Ljj» c_3_jJG (j^>* 4 jI ^jj^-uaJI ^j-a-9 djj-uaJ! (Jk^Vj 

^Juiill *, itV< 11 4 j a A ? . 4_u Ju»_a 4 I gf. L^jj^ «-^U ^ jJ 

jjjLlj J_pJI 4_<kjL3 . 4_j3 4_*JLJ.I ^juJLj V j-al (jj_tkLJt 4 ^dL>.j) c-j! mi^JI 
/1 ~ U 3 11 j CjLLUI ^\ V3jk*i$ ^1 < <i4l ^1 1 jk ^ 1 ^ gj > ..3" 4_*_>JI 

^Ji£, £)k 4JLuL>JI (jr 3j ♦4 -UJjlU (Jj**-" * Ha j_al IjlA (jl (_jk 

jj) < n *\ 1 I 4 _j JiLjlJI j_lC (J*Jj <-^ U 4j>JL*_a ( j r b c-<-l<-uJ 1 J>jJii!l dk 

♦ <_jL_tt>J! ^k ^j_a LJ 0jkL>. Lo-lS 4jl>JIj jk>JL 4 j 1 »3 < oVI (_^k jlj-usVI y&j 

glj^>»l ^j- 4 OJ^> O^ki Jui^ ^jJI ^Lkill I JlA (Jk»~ < mLij 

Ij-jlfT 4ijjkJlj 3 Jul*J,I Cj|gljL>»Vk ♦ 4 jjL*JI 3 jJLjJsI CjLjI «,.^J1 ^ n 
« ^ t-m Cxjl^ 4_JjjJI 3kjlkj 4-tSLlU VI ^Ij^l diljl_L>. L^j cf\ I < nj 
^jLAkb (jlj-«l t_j^->JI (jl aI^jI JL<^-»Th-uI 

kUuk .4_«kt-tls CjLi-4-SIj oj- 4 (Jksj (j- 4 ^Ijicl ^LlLdI 

4_jjkj_jJI L-<_uai]lj (jjJll 3 J!' CjLI < „^H 3jjj-l^d lLILlA Cxjl^ 

^ 34 . y_^\_xX I fJL*Jl t_jL?t£.l a cJljk ^tJlj * Lajljj mmj ^ 4- <>. !l 

L-$\ t^-Ajijlka £>J-kj-s La ^LloJIj t^jLl t n-v 4_jj!j_a ^-AjJJikaj 

(j j) I a *J ^JlII ^j_<jjVI JJlC. J j^r < <n j tL-ajjl <^U j_jJloj (jr ^ JLjIbwVI J_u_u 
j-jJl3j ^^r.Ltal^L (jl^ ♦4tfh‘>»U ^a-Aj^lj^ J-a-xil jJ I Jla-lC. 

14_3J_j_?e_a ^J JISLcul Cjjj 4_jj^t_^ ^_ks (j_aj ^L*_L> ^j_a ^jJjLa 

ul_ui> ^^jlkaLj ^j[£ . ^Ij-AVI a L-LlI j^>>V ^j_a ^_^_ik »Lt^jj JlllC ^j_aj 
^^^k Jl>*J ^uj-3j Jaia^Lj ^ m»~ t it a J-ojlII i ^a 4 3h4JLI J^.ljJ.1 aL^J ^JjljJ 
4 -lo^ uLlu> ^o-Ajj Jl3_o-J (jlf> . (jjVI 4-la-tTn-uJ La ^k ^jkuj) jj ^Jua 
jkjV jl 4 3l~V a 4_ul jk Cj I j jk>JI ^j- 4 <! 'kcjl jk-saJ 4_aj^UI <-J^jj>JI 
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djL L_u_>J I CxjI^ JoiS ' JlSLaj . 4-U Lu-a CjLvj JlJ 4_*_>J I ^j_a 4_Lt-*-a liLa 

. VLst^j La£i-3e-a LaLteaj LkjL llCL 4_IjJlII SjljV 

• n <? t 9 ^ £ 

1 10 100 1,000 10,000 100,000 1,000,000 

!^ 1 \ jjsjj U^J -U Pl ' '■'-J >*’ 6~''j t>0 4jj_Lisi,l j|ji£.VI clJjLjjl 

4iallj i4ji~ia jjjs J*\ nia ilajj_auj oj mhIIj h_£Jj_i Jas.(jll 

i_aVT Qj ni « I tj ijjjijjJJI 3j_Aj_i <_aJ}Llj (j-o sUUq 4jL^j jJljj Laa 

JS^Js 4_a£.!j3 Lil^ £j3j-i ^_tal_b (jj)j'aHj -c^. \ n ,>,11 ^-aa L_aJI sLLallj uuLi 
Jj -a- in" t jj^ajJI eJJt Jl a«" i »l laajl La I jjj .Jjjfcj 3JL>. ^ 4aL5j 4-aulj 
(j-a juM_3 (9,526 ,863 ^JLjJIj) 1975 ^Lc. 4 _LjJljs jJlc. 

(j-uajll! jLfcj? (j-a 6j (j-ulaataj go I Cl <>> 5J (jlJjjkJLa jo'ajtajilj 9 (J1 a a" < 111 

3j <Lu!La - mi 6j (JLl>. 8j 


m 99 111 nnnnfifl 111 

m ^ in (?<?<?<? 


4jal^j9 a\jq. .< LoJj-nj 4 _u1j1cI jj_ajJI 4_1^ JJulII 3a[^j3j 

^yic Jjuaj La£ <J^ JufcJ C-uL£ a^JHII J a »~ <<n ^Ua-Lll ^ 

{j-jQ ^ol_>JI £j_<JI Cj J a r" (<il tiJLL^ t4 ♦ t n~ cJLb llilj .ciJLauLt-ol 

£)} . JljlJI JLj J-aj cilKi Jlju J^Iujj i Lfc Jlju 

i^i <n» tiJLjJ i \ $ \~t a £_a^>»Jt 4ji of. <i^ c. 4ji of. 
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(jisljjal 3 JlC.L£ jjl VI lLLojJjVj i4-JI j_uil i^ya j| Ji£, VI 

Lx^a j-j£I u \ci, ,itl («j3j-tl OJ^ <jy*- (j^VI 5-pjJ.I (_£i JJjlII (jjs («Gjlc.l ^j) 

.Alji 

t^j-dLLiJl jLJa (j—« Jj1jl^>J1 

j La tl?* M cjLt-udLjjJI 

4jJ^j ^/\_Ltdl e^VT ,^_t_i4J I (jjJ (j-o C.<-Iojlu.oI 

4-1 Lo-O-t-u I ?r.U l_L_i ^LjJj « jjjj l) 

LtAaj! LllllA .^-j^aJl <Jir Aj Vl ,4 -q-qTJ.I 4-lIqjlII Ltiajl 

tj-4 4Jjj1s 4JLuL_u (jj* Cju&uQ Jl>.1jJ1 jj.<-u5L1 (JjJuv 

4_L<-u-L<-u o JlIjj 4jJi^_j <jl (JLSjj) . L u L u jj JJ.«-o5L11 
^vJ 4_t£Ll , Le_pe_uo L*_or>> Cujlo->* I 6 ^j-a 


«<_ij_Ja_l! JjJu**)) ^JLslj <^1 4^>.L5e_j 

(1)1 03j~i - 4 ^ , „ Atlj 1 *\j «>stl ^ILlL^C. oJj->-V 

jljie.1 £_oj?tJ 4_jJj ^Jjj-ssjJI JJie. 

..,256 ,128 ,64 ,32 , 16 ,4 ,2 , I 

.(ojJl>J1 l_jj^uL>J1 4jj£ju0 Sj^LAJI oJlAj) 

. 17 _}Jl*JL 256 i-jj <Avj (jl jljl (j^dJ jM < m<11 jl>.I <1 

,4 1 Ml! t (nil Lo^J • 4_ul_uJI 4 1 Ml! mlU q-A I 6 (jl\ I ( fn<A"n I 7 
4 A r i «>> ^ \ cilii Jljlj j ,4^ae_iTLLl 1 4 A r 1 <>» | d Ar L>. q n 16 ^JLu LuL^ 

c-j 1 , .i-a-14 1 jJ .j_p*V 1 ^jLlII 4-Lcl <>>U 4 jUe. B^LcLj , J_usL>Jl 

cjIj-o j_jjI 256 4 Ar 1 ^ JljjL 4-L)l ui,i) LoLa ,256 jjulIL 17 l_jJ_<- oLv 

l_4->^ ,4I1 jJl>J 1 ^1 JiitlLjjljj . 256 ^1 <^>V1 ^JulII ^1 £jLtil ^3 
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1 * 256* 

2 512 

4 1024 

8 2048 

16* 4096* 

17 4352 

.(V jljmVl *) 

: ( _ r L US' UjjoJI jJLj }UIS UL13 SUUua USU> US 

+256 =+256xl 
512=256x2 
1024=256x4 
2048=256x8 
+4096=256x16 
SjLil WSisI^ ^1 jlj^Vl j^-I *) 

17=1+16 

(Ix256)+(16x256)= 17x256 
256+4069= 

4352= 

j-^SVl diUl t ii ~>iJI Uajt ^ ‘ ULIjS 1 . .iVI 1 

: ( _ r LU ,_U»j 13 ^JlxJLi 226 
+226=1x226 
452=2x226 
+904=4x226+ 

+1808=8x226+ 

SjLil (jUll ‘ ^ i+i) 


68 






13=8+4+1 

226xI3=(226x8)+(226x4)+(226xI) 

2938=1808+904+226 

(j-SLx-U (jJ 1 4j| VI iLa Jl> ^1 slLlLsj ajuti l_Ll jJljjj 

(jjjjlja tlllLlI i n->JI iSj-ifc (JiLa (jjj-II ‘L)J+> <^i II ^1 i h ill (j_j5Lj (jl 

(j-4^) 4 jj 35LI,I aLuiuVI t j J 0 (_yj-5l jJubj 3 j_ij£ ic.j_auJ ( _ t 1^. 

«La_o_^aJI j_Iaj|) «LjjI_uJI 4-aauJLl^JI 4_JLjIiJll (jJ-jlUjus ^-i! 
^j-LaVl Ijukj (4i^L m L^JI fOft e^i Ji-jJll ^1 i(43 

. 4^e-ijej^aJI j|ji£.VI ( _ t 3 La£ jj i iX11 ' • «aj 

j|«SJf UwUd-4^J1 

w ia—'j. i^i U L^j jL>. (_y3.ll 3j_&LiII 4-ulj r>iLjjJI jl^LaVI jii£l LaJj 

LIsI—ljjI x jj I ^ < + « * 4 ^ ~'J A 4_uLi_o^JI LJ.<jJI (_yfl w I **■"" 

L^jO^ 3 I rt j I a ,-^j li tlj ^ a >*-11 (Jlla '2 a , .<3t(^ i_ ' j i +1 la i L3_uj 

•>su 

(j! i U a a (jijjV 3 -»■ A.«11 3jjl_jJI diLil i n->JI (jla JliUI (Jj j i n ( _ r l£.j) 

J-lssLs. jjl I i>i_il (j-ijj Lajjj ‘4352 (_^jLauj I7j 256 (jjjjjiJI (_jj_U3 Jj^aLa. 

.(256 ^jLaoj 17 ^ 4352 4am~4 
^a~^ (jj/Laul o-a5i i4 j iimjJI 4jl a«tlj 

.j-aa»JI 

{_ya (j^Ljsl SjLc. (_yj3 4_ujjs .^stl L^J aLa. (_y3ll 3_^5L3ll 

. (232 4aa- a isi II jJijI) LUajI I g i a JLujUauJ 4IbjL>JI >. m i nl ^j>JI (j! La£_ JLbj 

ii_ ' j i >> 11 4_JLa£. ( j r a 4_uLll1I 4_u_uJlI^JI 4_Jl33lLi i^st I (jl a" , nl LaJlLaj 

17 256 fw i n3"t 431 jL*ji ^i-Lauj JLa-l (J_j5Lj ^jl Jun~ i iiU jj-a (j imI~4 

.adli j| ‘4 a I nail JjJls- (^1 

17 256 

I 15 TT 


69 


:I i±jJJL>JI ,JjL2J,Ij 






1x17=17 

2x17=34 

4x17=68 

8x17=136 


17 


256=136+68+34+17+1 

= 8 + 4 + 2+ I H- 

I 

= 15 — 

17 


( _ 3 -3_9 1 I «I*C tl jjtij (jl (j-SL«j 1—ijJjjiVl ljuk (jl (Jjo-I 3 j^oj 
i4jj_l*iJII iliLi^ o') ) 11 i~ Atl Jt£. jj| SjLjiVI (j-4^ v ' <-<ll I JL& 

i-iLtj jtukjj-oj i—3 j_*j (jJI Ujl n~ l3 ll tiilj [j \I LaLUa^s 

JL5_3 (jVI (j^t_l l=°l .JJ-u£Ltl (j *yj .^tl jJjsLaj 4 _iAj 5 1 ijlf. ‘ '• 

Lai . 4IuJ_>JI j^_ajJ1 gjl a »" < nL jjj < n^tl £_a i _J_aL»HlI 4_aJdit_a 4_t_jJL_ui Llo-Llj 
iOj 3jjUaJI j_jjjjJlj i-i-iJLjiVI-! (j^ Sy i^Uj (3l«~n 1 aj°l 

. dijlSLiu^a Sjlc. ju9 (jl (l+° 

(J j j i ii • JLs.1^11 jj i :fs j_jjji5LII i."i < >m! ioLlLsI_jJI 3LpJI (_y^J 

(jjs (j-aJ 4j| Jljj ,4_ll i m t, jL>. (ja£L (jl 4^1 1 ii i t (j5L«j — j? ^ (jla ijliil 

180 7 

JJ Mi( J*\ NI (_ r -Lc. 1*1‘v tl (jjjuk <LiLi£ ^jSLaj t 4 j|j LsjLlal i nil 

jj i ic.j*ojx-a (jSLii (_5-l^. 4 jjLj 5 (j5L«j (jjj_<ji5L!l (jjjuk jjjs (jl . ji>.I^ 11 
expression (BjL^.) 4 «K 1 (SlUf jt-y- jjl! 

BjjljJI 4 jj, 4j^>.V I (j<^nn 1 Ju>»I jJI jj) < <i^ (j-« 4_c.j_$i>JU £Jl& 

2>JJ_t-0 J <^4l J-JjJjlI J-C-lj-dJI (^Jl (J_<-£3 jUj (j| (j£L<jLl l j-^ i JlJJJ 4-JJj-l (_ t 3 

.BjLulII 

-J_ j_i_ Jl«) (jr^ (jr^ ui 

JJjlII J-Aj) 1 ^ I^U^L^aJ ^-! (jl »Llll<-uIj i (I J&Jb ~j-^~ 

(_^j| (J-t-OjJlil (jl (^^-A 4 _J_jLUI 3jlcLSJIj » (_yic.l (jy^ JlJ-».J_1,! 

BjlcLSJIj « Laj-i^j 92 ,68 ,4 : L«jj 4_jjv.jj jIjl^.1 L^jLcLS-o cjIjLlc. 

^(in Lul (_y-A 4^jkVI (_y-^5 4 4 ju!jJIj (^1 ^I^SLj 4illill 
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Ijufc » 4_$i^ .(jlSLaV! jJ lS 3^_jju-ss 3 jLjlI 1 jj_t_u5Jl 

^ I j 2378 (2)1 ((^jlsuus)) I j 2 j^_u£LILis : ^LdJ.1» 2)1 ^l_u-uJI 

JJal 2)1 c-cjfcj LajLxc 2)1 3j_o*Vlj 4_uj_aL>Jl 3 JlcL3]|j . («j_u£» 

Jji < I I ♦ 4-JUjl ^3^ V' c_tJ5cJj 4 Jl>*1jJ 1 (j-4 2>5U-« jJu9 

:o^ jmi 

_ _ ^jL_uj 2 

54 18 "27 

r^jL-uj 2 

296 iTT 24 37 

_:^jL_uj 2 

498 445 332 60 ** 47 

liiij 4_L^5J1 t 3 .^rXl l 3j*C :^JluJ! (J 11 j_Ljj 4jj^j 2>-c5Ljj 

(Jjju>. 3_}j!jJI ^_j_ 3J1 2)1 ?(j-u_$_>JI j_cI j-3JI 4 >JlA (J3^.1 cjIjLulII 

2>-« 50 (J <^<*1 2)-° 4_lj^_s 4_3_ujJI 2>« 1^-l.^ U^us jj_<_u5LII cjIjLlc, 

. <_jLl5LII I Jjb t 3t ya> \ ^ * \ (_j j_<_uL>JI 4_La_<_ull^j CjjJj 4 _c.22,295 

2)1^ 4_3jj_LaJI (J_4 l3_o 4 <w «3tl CjLj1_$_C LI,L>. (Jj3^l5 

.CxJ JL>J| l ! L_u^J I p 1^* (jJj ^y^>yX-Li 2)1 2)3^ ^ ^ ' *‘ * 4_<_4J_2j 

CjLtiaj i 3^4 t4_uLj^ jJl_u JlcIj-3J1 C-u\£ : j-&j 2)^ J-*- 0 Aj-^J 

iSj-^ 4_3_jj_LaJl J_clj_3.Il DJuSi <j_u5L*J 2)1 J-^ T l>JLI julC. ijj* Jji-U ?2 p! 
2)^1aaIuujJlI ^1 LjJlc 151) y^LA _ cjIj^JI ^1 LgJi^j 

2)-A JJi-ij fiGL^ 4 jl>JI j-Jjjjj 4_3cj^U ^LloJI U 3"i 11 (_£ Jii ( JljJj 4j_}jJ ( jr 5 

: 83 ( jr i c - (M^ 3 ) 4> «» 3~f «ul ( j y Il]| jj_aVl 

2 __ 

83 “ 60 356 534 890 

890j 534j 60 (j\ 3 j c .j > n 33 jj <^>3 jc_<jjLlI1 2)J^ l)^ 2>^ 

83 (^yJI l_3_j_Cj J£J 4_L»1 < (i i p J < >.3" tl 4 _Jl*5_jlj 4_al_LS 2)-^ Vju 4_jlL^ 

4J 4_]3^Lc.V 4JIL0VI 4>JlA l_5jlA 2)1 J-£> 1 ^-u-o5j (J »>^4l 2)1 jJujj . 4jlL^ 

(J_«LauJl 4j3j^ ^Lubjj 2)1^ :4 _jlj>J1j 4_3i.j^LI 0 U3tl ^jMi33tL> 

.4_u^_JjlII1 l_51j_aV 1 jjLfcUj 4 jLc Jjj T lt 2)j^^ jl 3^ Ijl «jj> < «i^ll 

(3 3 Vi 2)1 JJ) I 2>A 3jjL3tA 4^.2)^e 4 jj?* ^11 2h c J 


" 




3jL±*JI (jla s Jlull J-u-ui • b->-lj <jT<_r^ JL£.l_jitl 

cM-J 3^L3JI Jui^l J& JAitj (— — —) (jLij LSiT 

jjl*JI Jj'i a"t jjjjiSLU jl j~~>- 1 (J-Uial J^>. (J3l i jljla cj^I Jj-^jjJI ^jjiLiII 

jj-a a Jt_u a . I Jl>. LjsLJu Ijus I Ljbjltua d_a-£u> Jj«_>ij JtC.1 a-3li 3 JlSjiII d «j . U ttj 

uiil-.il i ii ->JI a ~>- tu_iL£ . JjJL>JI jLSLujI ( _ r 3 >. i 11 .ill jut I Jut (jl Jalu>tll 
. Jl a i „>U 3j_ikL>. JjJLsJI Cxil^J iLaixu tlijusol JU3 d ,% , u« 11 CjIjIjJlIIj 
. j ^.1 ^JiU 13jU iL» jj-ui ^<u o^J ‘'j^/tl^uu° JjLuJLI duj^-l -sL^ujI (j£Lauj 
Jljjf (jus d j a i m j (JjLjj bulLS L^jf oi=>13j (_pJI) JjIb^JI (jl 
(juautu (ji_i £jj_j iiju>. IjLa .d UI...II jju: Lc.^Luiii! j-sj 3 oll^ 

.^jlSLu/b dJLus^ Jj|jL>JI a Jut dbl* s^uuauuia. J^s- (juLi!! 
a tul Ji .1 l^ajut (jjIlJI Ji»jJI d-Lj^uus JjIjls. ‘j i L^j)) juusUus dj 1 ui d_au^ 

£us Jl JL>JI (jus Igat^ta £uaJ dJLuLaJI (^ L^lSLJ i(jul_Lll d_S.il i>i a j»Jl£. 
du^SDl (jl ( _ T jk djj-uail jjuuiSDl J^>. 3j_ii.VI d Usu-M 11 J . lujIjuuaJI i_ili^us 
^dl^ja JulJLssul Osiris « ((juui^ J < njl) (j-i-*-!)) 1 a ( nj jl 1 ta Us U- a Ij 1 a »" ( nl 
JL3.I Jj3a~i I jufcj . I j£ukj I j _!_ j _!_ Juus d 3l~4JLI j_juu£LII (^LlSsjIj) 
• (“^JJ U* ±>£ 

£-u-au>. - Lijjd u-iLuusJI jal^. f_yjs t_slu£ fjJt J-bj djJju (jl 

w * ' jj j 3^S jar 11 ^_u_a ^ frs . d- L a u - LtT jl JuLuuaLjjJI (_JI I (j 1 111 M 1 1 _ 

(jsa (_3JJsa duuJLui (jl JJuJj .^jbiJI licJjLsJI i_jjuuL>JI JliLauLu 1 - m*i^ J!ba 
(j-a ju£i (juuJ dJ^ (_j-aaJLl1 (jl^ Laajj . jj ) < , , <1 1 JjJa>. Jl a »~i 1 .» ! (jjjLaj 

» 1 ( 3 jl^ 3 |_l>iJI (jus a(_j-uj -1 3 .usV ^^|^J| jjus dJuuslj (jjjLa-S 
((jjutVI JSLjut) Cjjluscuui (_yjtj icLulu djjij dljjl I i '& aj still j JjLSusj 
3j_<iLius Jl»u3 .Borchardt (dijL^jj_i) L^au>-Jj (Jill Temple at Illahun 
JusLjiJI Jjj- 311 al <>1 f I (djusJlj j-^>JI (jus) djjLaill cliLatajlILs 

(_ 5 .ll s-SJu^j d_3_iujJI ssjuii (jl sU 1.1 j a jjaj (_jl£. J^SJI LuSLaJj . JSLt^ll (^ 

. Jj^L»JI ^Ll3sjI 

(j^ i mi II (jus i_aVT SjuC. (^Jl (j7ij-»JI ^>.lula ^lujej ^al^ . dj«->Jlj j-uiJI 
tiLIjj 1 jlu>.j 17 (j-\_s (_gjl 1.1 ~ ILi I a j c.j 23 f, j in 37 (jSLall (jus (jl I jjLuuSLs 
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4_j_sLjJI 41 mi!I 4_*icjV1 (j-c p j > ,.11j i Ajr.j ^_La *-l t«n» 1 < 
cJj ^jr^J c J^l <^J2j <■ Ja-asej Jjvj J£ 0? tjkL-uSl 

t^jJI ciJLKi (JjJ < »M 4 _j Lo j-A I JlA (j-a-t-La t^-iiaJLij) *^LxLalI t Bjf.j 

. ((^jl>. I 4J 1 < n a 0AJb l>^J 

.JjJL>JI L u* ^ 6^ l£j- fJLdl - o? 4jLs iJjLmLjj 

cilijij t(^£La_4 3^-^ 4 _»j>J Ij j-ju>JI pj « »11 4 _uLi^ ^JlaTl£ 

CjLu»jjt^>JI 4 t i tM i L-kj-C. (j 1 Jlajj , 4ja &l CjLjI i I Ji-uLa I Jli^qj (jl^ 
^ 4 Bj t's> 4^tH^ jJsj-a jJu>o lJljS" : JlLa 4 jj_l>. JjL-u-a Jj>J (jjJju-ujj* IjJlc 
1 ^ 20j 20 ju^M ^ Lc. 3^ I jij-tlu 

(jl 54-tSLU' J j 4 mi ^1 Jlula Bj. j B a (jr 3 ^iilJI .H i >i aj 4 jxj (l_L4Jj_BHJ 

. 4jLjL_uj>. ^jj_BIlH ^ j l^ n 


*fa>ll (jivxll) W4 tisjljf 

I£JJ j» jjj l! 



J&ji! 

27 

8 

16 

10 


8 

2 

5 

3 

^a-‘j 

16 

5 

10 

6 


3 

1 

2 

i 

<?-» 


11 

3 

6 

4 ^jU ji 

5 

1 

3 

2 1>S3| 

16 

5 

10 

6 (3) 2 ><Ji 

11 

3 

6 

4 (2) 3 ><Ji 

2 


1 

1 55ljaJI J-U 

3 

1 

2 

1 (4) ^>1 

1 1 (2) 0*501.1 

1 (2) Ju*Ji 

115 

35 

70 

42 <***^' 

2 


1 

l ^jr 

Aj.Uu^ =»l. 

>-g- Mi-. 

1 

->>11 sd.Ui3.3U 


" 




















. L^_>JI ^yjA 2 A C-t-t-g-J j-t-uJI (j-A-cl _ ^j_<kl£Lll C_! L) L_uJV (jl ^jJu-uJ 


£j2jLg « t \ t> , ,, £j\ 4 3 _ i^yC. Lddj^. 3 _ t^yZ-XJ (jy-2^ 



Ju9j tBjLsr 1 \ Ij (jjL^l! 4 _j£.Ij^JI (J-lusL>«JLI {jjQ (j"\j>. jLi] I 

^ jr lJI 4-J jl_jJI (Jj) i^rtf 1 (j jQ Jjioj 4 jI Jl-U J-lZ lH ijT ic. SjJlULj IjlA JajJjl 

t J_jJJI Llljii j-Lt-uiI ^LusojcJI 

. OjZlSJ l J-gjJIj jt JuJI 

cJj , '^'2\\ £j_a 4_ jLlUI 4 ?JlA 4jI JuJ jJI ^j-ajJI 4Jj^ <-^ M _} Jl>- jj0 j 

(J-usLdJl (j-cjJI Ji^lo (j5L! * 4_u_u 4l u fLo 4 l^i <7 L^Jl q t*t i id ^jSLalj t^Lc 

♦ a.1 U>**mV1 ^ JlC. £jjA a^juj 4_Jj_tIuJ (jl£^ 4_u_uJI \\ / A-» (j\J 

jjjUJ J>U! J^£> 1875j j>}U! 1945 <jru (jl£ 


. c jj^ mi!I JjjLjcIu I JlAj t Lajj 41 5j Lajj 345 (j-u 



Liaj I tlajJj-i _iLt^>Jlj . \ j-a I J i«V4 4j! Ju jcjjij 



t3j-u5J! CjI^jjuJI <>JlA q-a 4jI j_& dJL!5 (jl£j - jjJu-Il 

4_j_Loj_JI 3jJLoJI (jI 4J_gSJI (jl^ Cj^_5c_4jJI C.I -La Jui^ 

<p]| 4 _x5LLi]I 4 r t till <j_a L—OjJZ ljufej tLajj 365 (j i"\\W «>■ <2\\ 4-1^ LU 1 

(j-c. o^) ,4511 ^jL^j L$jLj ^j^f! L^j-*j 

j\_jT 1 ^ j 4 jj) < M<II CxjI£ t-*l U>»11 Jl^I ^£i 4jj_uaJ,l 4^j^IaJl 

Lp ^ J J 4 qjj j_jJ j_j J g *> f. I uV <7 4 . ^cJjIj 4-o-^a 

a A j A U Cj^LjJulj ^[^>.1 Juu ^^LlI,I ^J_l 4 45 ^Lc 4_ul_4jjJI 4jjjia 

a. 1 tA> <11 ^yQ 4_i^a_tirtj (jl Julj i «LjJ^_ti I» ^_ij A"11 jjubj . 4_jlc. 

(o-ujJllS) ^jfc 4 Tlllo JssLaj Cj jlj (J_lS L^jlsI t-.^-t.<.i->. j£ mi 
4 mi j (^tl ^ U, n lJ lju U-t^ J_Sj t Ides (^jljI) j Nones j Kalends 


. (La^jjQJ ♦ iAvv ^j->.| (jl JlL ^1 4^1^j Mill 





t 365 4 (Jail! J ft < 4-1 J-calU) 4-lLuJ I 4_U_uJI ^LiVl JJlC (jl 

‘ t^s -%-Vl A ^j\_C.j_ljj j . 4-U.u-4-iu.il 4—Lt-u-U (^LjVI jJ-«-a^ (jj_i) 4 r»- I r>- > ^ 11 4 

t-iu-JI ^_>«J ^jUlu ^J-<-ul^-A L^J J-tTa-U (jl 4_jl JlJ £)| 4_t^SLJI 

4 ? Jul> IjJL^JlL-uI . So this (^J_a_uJ_4_u) (jj t, 1 4-L4 -<-uJ 4_uL^_lII 



<jL£ 4_J 1 IJlo 3 jjj-o 4_tic. jjjJ,! < nfl ^j-c g.1 4 Mill 

j I L&j Ju3 4_j_Lflj 3jHS »1 is~t rt ?1 JjfcJ 4_u_o 3^_tHil_J_« 

c*4I ^j-u_<i-<-uJI cJ -1 ^ ^-^t-til j^-kJI I 365 4 

^jJI c*^JI 1 365 3d^»l^ 3j-c l£^juj cjj^jV (^_uj_$_tiuJI ^jij)^t*>) 

OJlJ Jl^IcI J_3_S 1 j5Laj (Jj^* L^Ui>.j 4 ^JlLc«j 

> H4HI <>u 4_j_L«jJ! 3jH3]| ^,-Aj iIji^j 365) 4j mi^ Mill 4_L_uJI 




J_«_S 2400) 4 > (i oL>Jl 3j-<_uVI ^1 4_uaj-^JI 

. jtJjlltJI I Jl^j LjlfT 4 _jjL^_JI t Mill ^_ij_3jj 4 -lLu J I 4 ) 1 «tl (j I (^^LJLl 

4^j_u_^_<_uJI 4JI J-Ij3 4 _)u_l^2_>- 4-^UkJI 3 ^^ .^1 ^)Lj jLiixd ^IfTj 

4-t^ljj>. 4_Lajlj CjJuic. Jl 3^ I jSLfcj . 4_W1 ljufc 4_L^ Jl>.1 4j>.jj ( j-c *Ra (I j) 

4 i 4.0 3j-_«_u^l J 4 / tl ^jLul Jl 3£ clUj£ *^Jj-lII ^j-a-Q-iTuJ 1 

. ^\_u_uJI 4_L_u CjJlSzj c^bj^ (JSj t4jjl c i 'ill 

Cijl^ JLa^ i. IITl Jg~ I na JjJLao sLuLajJ! (JjjuSJI jjJ (Jjjlajj 

uLal i m (ill {jja fiQ^SLlI £y&u $-j J^>*^ jjJj 4-j^l 4 Mitl Cjj!^>J! 

<_iJJjs I g > a (J^ (Jj) ts\°\ 4j^Ij (jJI 4 o“ niia 4 i < .1 1! CjjI^ Jlil . < n a will 

. Lojj 30 ^ya LiJJjs j ^JjV! jj^ "<tl i>JLA 'JJd 

j!«JS j g tl (»LjI» c. j < iiij 3 _lssL>. LoLjI cjjjIc. 1 ij»bl 3 M.<i. jlj I j£jtj 

SjjjJI <^3 ^Ul J..J La? .(.^VLL^L! a,^, ,^,U I ,aLVl» 

LaJlalLa (La^j 365) ^ mi a mi?I laJ^all!! <j? I Jufcj . I L»V It Ij \, 


(j ii a mi 11 <LLal^ 3 jjJ CojL^ (jV) 4_Lt.(j.^-t!uJI 3jjjJI ^lc 


j_jjt » u i>> 3 (j ^Lc ^LoIj 365 — 


^ jr Lc JlS 4_jI ^- Lt J I JlAj t (jl^ iCjlj_L_u 



^AaJI 


. Lu_ujjj 4 j9jL>. <j-u_a-tIuJI (j»3^ 0^* aLafuJl 3 , '* sCi iy^ Lul /QJ^AxJI 
<_LUjl5j ‘\Sj ^^^ p_>j_3l<JJ J_c^ljIL)Ll JL^jlL-oVI ^\ Jj_aJI IJ_A> Ju9j 
J at” < in 4 jj a3fl 4_L_uJI OjI^J . La jj 365 4 ir t nil pLl _}JlC C.<- l> - J_l»I pjj-3311 
j a 311 j_aj) .j_aJiij 4 3hU jljloVI 1 ^ ««.l' «■! £)1 £j t4_j_ujJI j^jjQ] 

JjVljjiaJI tyifl . Jjta-UJ J>41l L^- t a CjIj-uu 4jljj I Cj! 5 3jj_i 

I j_^Tj <jl_a_i]| j^ej 4_5 cI1j 4^>.j i^Ltrej LaIj-> (jPil Sjj-uaJI Qj5!j 

J-J-^I LcLaul t-oTt-j 4 _jL_£ ^liJI jJ-LaJl ^J3j J (jl (_^JI gLuiiVl 

Jjju 3 1 ^Jl Jbt_a3Vlj dJLiJI jjlaJI . (IjJlj) }Lal£ L-ojjS j t^nf 
jl < <i Jl j^cj 4^acUj 4_^>.j J^1_A ^1 j»uuj 4jI^ ^jIjJI jjiaJI La| . 

4jIjlJI Qj* 4_jJLuII eJJbj . 4l£ j_a-3JI jl ^1 ^ 1x_>.Ljj 

JjJlL<_uj La£. Lajj 30j 29 j\j La 3 jJlh.uj tj-a-3JI 3jjJ ^_a-<-uJ *4 jL^JJI 

. (gjj i (i I j_a ^LjJ_ 3 jl£l 4 _jujVI jl£J l& j_a 

4_L^5JI jl£ Uj .pjj 29—j_A 12 LajJl£. ^JlII j_a Jjls jl£ 


jj I ljJLa_*IL_uj j! jjJ 4-sr is~> jljicl <-*l L»««<j~ 11 jj_u_aJt_i jjjj 
4_LtaJI J*^. La-4 t Lajj 30 1 g isi* )j Lajj 29 j^_tlu]l IjJic Jl2^ 

I Jl_A j i Laj-j I I jl jJLa-J 4_u_u_a-*iuJ 1 4_u_uJI ^ j f ^| t La^j 354 4j^_a-3JI 
I J_A ^ 1 r. l-<-Jj-j Jl^j . 4 j > ri a mi 11 4 't >n tl ^jj ^_jj ^j_a ^-uSo j-i^l 3>^ 

p <j3~fl i y^j ^Ljc-cujVI - 3 j J ^uj_3lll J/u ^L^-«-ujl ^JlC. 4x.^-<_uj 

<>JlA 4^>JL*_a ^j-4 t^uj-3l]l ^Litj 4_$]V! 4j»j «Utl 3jjjJ!j 

ciJllAj Lufc ((^^Ixbl » I jJ . La 4_3 jj_Lij 3jj33tl J Mir. Jl>»VI ^LiVl 


4^j_*fa5La J_p- i_dJ jJ cJLa-*Zu_ut JlSj 4_>.L>JI CxCJ Lai^ ^j_a_3JI p jj3"11 
. 1U->JI cjjljv tiJJj o^J (j^3j-4 ( __>-oL>> .ijjj (jl^ 51 t LjLp.1 


1 / a j > » 3" ^J| ^ JI JiL^cjLi LlUj LaJj-33 (jjjj «^st 1 ^SLuj 

u t A U3 4_jJ 51 Jlj_3_jlILII i? a IjlA (jL£j . 4x.L_u 24 ^ 

^j_cL ^^>SLa-ij 4_3iltit_a 4 -lw 4x.j_a^e-a 36 Ju-^j t^_a-3ilj ^u-a-tToJI 4 ^Lud| 
^a->o I aLalla! ^M jJa-olj 3 J - e °^ -L3J '^JL La^ p *j3"ti |j_^ 

Jl^J ♦ 4J jj) Jjl Juu pLl 10 Jl jId al a < <i11 j-lC. 4_uLajil t Mill 
CjLcL-u 4_a^l_C Ij pLjVl ^JlA pj?e_Lll 4 I» ui j_a JjT * 

(^jJ^! 4j_a^>o 4_cj_a^-a jl jJ^T p^>«j j-lcv-I j Mir. ^^L>JI pj_jJI ^ Jr ^j .p^LLaJI 
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jjj_cjj 4^jjCu f^juuj ^jJI ^jj>JI j^M jl£ 4 j! ^L-ol ^JLc. 4_dj'l_t^ 


(JljJa JlL sjJ 4 _j_4-seJJI £ Lc. j_^j>J, I j | ^4J5ejJ1 lji_A jl^ Ju9j . 3^ 


4j| jJtjj yU-»J' jibj-a jl£ cluj^_j t4_JljJI ^Ll 3j.ju.tJI 
. 3j-ti/L*JI juu cjLcLt-uJl 

jjj cL j£j t4_3jj_LaJI t> jjjj^uu L^ajjv 36 jillitj jl^ 1 uSLaj 

jltVt jl^J /l^ljl...t 1 AjLT^l J\1 A. *[\\ 10 ^J1jla 4— lLJJ I »1 ^ < till 
4 ^K ^^j decans, (cjjjj.tTu.tJI) ^u-ul jpMJj 4j-uuJ1 4jj1 4 < till ^IjJvVl t>juk 
4U-t-g]I (_yJ3 3j.uu.tJ 1 ^jsljJ,l (^Jlj ^4J>«J 4 t^**> i jj» I j.<Tu.tJ' ^LVl (^Jj J-LlTu 

<J£J 3jJo£. t Lo jj 360 j jjv |j£L&j . ^LVI cJJj (J}L>. 1^1* ~,t cujI£ 

4 3 J hj CjJ>1 CjIjj mi t 11 j j£j jl J^IL>J.I j^aj . jrU^jjJ (CunJI Cj jjj M(t II 
jL>Uj^3 $:Lt^uuJl J_t3 JJ_lC. ^J5cjj| 4 j9jJlLluJ ^ jJI j-4jJI JljJl^o 

t 4 jjIj 4_cj^_uj cijjt jj L^jl£j Ju^ljJU jjlu cLj£ Uj.^yJirJ! jJbjJI 

4_c. L_u 12 j I ^ If. jjj 1 I jiSLkj . 4jjL_uHc 4_ LLcjJ 1 Cj IjTLtii 1 t? Jl& Cjj iTr. 1 jJLs 

^yKJI JjiaJI jj£a 6^ 1^-* cr^- S-Hpi jLg-JI Jj-k J-i-A-4 j-A 

. 4x.L^j 24 jjfc jL^lIlj ^J-Ji 

j_4 «£Jj»jJI 3jJI jJ Cjj_j_ 1)) jl t Jj '( $ 11 jlj^l3ll j^a «4 jj^3 

L> /tl Ijl^J a jjLt juIj^ <^1 Ijlt-ajj jujj-aJJ j£J . jt^LLJI ji_j£l3Jl 

^ujjjJ jL£" 4 j 1 j Jl_uj . 4jjLuuTII CjI Jl>jJI jISJjIj Ij-U-3 

Ijjj^ jl (j\Jj U JlIc CjjJI Jju La 3 jj^ CjVI 4tT I <|VI ^jTjju CjIjj Mit 11 
. p ^ J Xl a i L.r I ^JL. Cjjjj.uu.tJl ^jj>o jj.<a.uujj j^a j_Jjx. 
j ^ t i j^usjjj jl^ 4 3IT•>< 11 4 jujVI ^Jjj^lJI ♦ jLj jj <<-Vdl l L-LJ1 j-cj 
^uj_3j Jj>L_lL_uV ^_3jl CjV jLe_ta Cxjl^ I^jT jl tJlj^.Vl j^a ^Jjj>. ^Lj LJjju 
jltTj jjja^u 4 jit 311 4jjj>JI »jUTw| jjJ j^a j.i^v tj jl 4-tSL^j 3j3^» 

jJwCLo cJsj CujI j-^La -ij^alu jl£L^VI t>Jufc Jj-*J ♦ 4jj1 ^ Mill ^IjjvV jj 

jJl^ J2l ^ J_c. ^-Li-ta J i jj^Ljjj »1 «alt 11 ^j^Tufejj C^Iajjjlj 1 Jjv 

4_t_jj^l ^ ^T o d j^a jjjj t^U J^tTtnl JlSj .^jjkLiJ.1 j^a jSL^<» 
c_xJj_£ Jl^_c ^yTijy J_>j j I jSLJL I j-AJ * a A It 4. ^ lj_c. Vj t A IT -?*■ ^ lJlS j^a 

^cJj 14 <?IT V a ^jlslj^l 1 ^ > n<? i 0^3,5^^ j-ul-JI (Jj-4.tTLt.ul 4^jJ^ l^jltTuj 



^AaJI 


3j_iIuLu 3 4-U-aJj-aJ 1 I Jlju cJJjj ) Llu-uJ j->~ C_4 CLiSj VI CjJl^j 

• ll! Uu,V Ij » s i^_i_>iJ L -1 ct> IlI I (jL oja 1 t-s /11 j Mti i 4 *".«.o I (1789 

4_^£L3JI < j-« cr'-*- 4 j-j-lI 3jl>.Ij fiLSjj-U <jVI jl>.jj j-sl jJI 

J 4 »*n nj tCjLpJlj ^Lj L« LiUt^ *u3j^W jl CjI Jo.1 jJLi 

^-oL>j jl (jrULajJI ciJL>jl 1 mi nVj t^^-dLk.VI ^.uJ cr^l <11 

.^ \ ^Ltaj (j-A ^JLSlul JJlC. 
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L&jlj-ui (j-C, a j_A 1 _LoLj? ^ i^i II Ci n mi^ 
L^LoJLSj i(jr Lism ^ oLciej: Ccjl£ ^,111 4jj^Lill 
cl a I > II cVj_ik c4 ti~ . ..I Jl»jj .(jcjjjJiJl cl cUtl 
1 < i n a (jl^ (^jJI 4 j ijC jcccll <- '1«"H 

(jy (jrJl 2j_Ii_iJI (jx. i<_>jjJI ijsi 

4_3j « o 11 4JL0LUI 3jj_icaJI l^ljLu ^jLa i3jo.lj 

I JL_1_1 (jl ii_jjJLll ( _ t 3 LliSLc-i 4jla IjiSLitj . 4_cLccd]l 
La£ i3jL>._j£ 4-«jJl3]l 4jiji.oll SjLccioJI ^I j-lkilLi 

iSJlO.jJI 0 J_& ' ^ 1 Vi" Ij 

J5Li bjjj! 121*1 jJil .CjLiLjoJI ^Jjlj J-& 

‘ <— 1 1>S 2 SjChjs 

. 4-uLoj|jJI 4j < \jljjlSLll 4 1 iij i*\ 11 (_jJI Lc^la i~i 13" tlj 
4_cJi_i^l_l LLaJl j_pHll y c" 1 nl I 550 j»Lc, ( _ y Io.j 
1 jl^-. ...j ^ 2 Lj5Lo_9>J1j a^JI 4 jjj^1 

j J J 111" (_ T S (jj j 1 .iloJLlj jL*Hll 

ui a-lSL^n . jKi&l Cc5l5j 

.slji£.Vl 4jjJij Jjk (_jLcuC»JI ^si^. (jlj iS-cuJ-l^JI jjJt 

^JL*JI Jijcjj - jjc>J,l j 2~i 11 jcJl»JI (jlj i<4cciJl2J,I 
J-=“ (J- 1 ! ‘OJlJ-^ 

CjIjj Will i4-ujJ<JI 4jcl«ll 4 i>i^ill j 11^1 c. 






7 , 





£_JL-g] j-UlC. ^ujLiu-H (j-U^JlII lJ * * 4-U.u^JjJ I d 1 ^ t 1 

4_uJjlJI 4^jjlII CjI^j (jd j m <<-*i 11 ^jJ <jl^ *£)j^Jij c_jjJlII Jx9j 

£yUjjL-a g.la-UJI - ^£j «tl JoiseltJlj 4_jla-*JI <j^_3elti] }Lal£!j 

lj^£bl 4_*_ij I j^t-9 mi U _}^Lj-a Jx9j ♦ ^LlL^J I j, & a" 11 

. *,1 fc> / tl I Jl_A l^Jl a»~ t m' ^j£La-> CjLjI ,«.<!•■>. [jj Mir. Lj^JlC LaLteaj 

l_a£ l 4_u_u 2000 ^Ijl£.>U 4_u_<jL<_u VI oLa^uJI lj)<? mm^I 

CjLxjJ iJ)JC> iSj-z *-' CjV_}L*_aj *4 Uj < n ) 4_ul 4-Lt-U^j CjV.}L*_a Jjx <j-« lj-&aJ 

CjVVI ^j-sa-JLJ IjJL^jlL-uIj Ijj&hl . 5 ^_cLL*JI <L>.jjJI ^1 J-t-aj 

U » a (jro* . Jutil abacus (jljudLl) JlLa 4 aj a II 4_ol mi*»JI 
a dl U> tlj c.<-£jJI Jl^j IjpK jl t2j-5c_tjJI ^jjJLdLiuj O^jjjVI ^Ui*JI 
(jj)j m <<MI al aUtl 4 TlLc. (j-a ^ukjLiiclj alj»aVlj ciJ^Ltl CjUd^Ij 

. 4_JjJtl] 4 -JLcaJI jj-aVta ^I» mi ia 

0^ j < j < 11 (jl L^J^l . 4_u_u_uj >_iLu_uT 4 j^Lj J^iUI Ijl^] 

jdLsaj ^-tlaljILa ^j)l 1 a a ( j-c C_s1jL$_a a L^jI ^lc. CjL)1 < m*>J 1 ^1 Ijj-IaJj 
Lc.j_a £)l jj_a I L^jj Jj t4_J^Jj,l CjVI a»~ t n^Uj Jl-l-ulII 

JaL^a Jj->JLI j-tSLalll .4 _IjJlI! ^ ^jj^Lai.1 ^LaH aV 

^ ^ ij_a 4_u^Livj t^_j_a->JI ^LaTufel j_a ^JjL_uJ,I d JlA CxjI£j . 4_j_aj_jJI 3 Lj_>J I 
4_J jjjuus 4 <?j4jJI CjLjI i n^JI C-ul^ . jjialj»j_aV! ^ ^ m♦ j 4 JjJlII 

Vjj > 11 a a a <^UIj J^LatJI t jjJsd 1^-uaVI (jl£j .4JjjJI jj-aI j,jj > inf 
JiJL£ i^_j-L_u Qjljj < bsl A~»- \ \ 4-JI 4j5t_u^a_Lll .^JIjlII (j7 ^ a. 11^» < 11 

(jI 4 jahj-a 

(j_a . (j^J-Lu^ail jJLs j_j^£lJlj 4_a^->JI ^j-a IjJuS c_JLLaIij 

J[j) fl^ll <>JlA Mil dj^-us ^1 . jj-a-ti I ^-3-La-U I j f\ fi~t 11 

c_jIjjI p $ ^ ^jjjJlj < a j > ,.4l m ^ 1 ,>,^1 juu Ijjj_LO-1 jJI 

O^j) jr L^jJI ^LU 0^ ^ 4n, Ui ^UtUVl 

.5j_j_aILa 4jlar. CjIjJloj ^ L a T u 

^>Vl 4_aJji2JI f*_aVl ^aJ^La ^ ^ u j ^l l iplill 2L^UJ| 3J-JLI 
4_*LIJ_a (Jlj3 Laj) 2 ^ JLI 4JtiII dulSL^ . l^ULauJj 4_j_Lu-^aJI 4JtiII 42lal 
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&jOj.^iLJI Quail 


^j_a 4_C J_gj?E_a_S 3 Jl3jl 1,I jl^jsVl ijfC. jdu 4_j I £_aj . I 3jLp*J CjUK (j_a 

1l_3_>. cj! «K V 4_ilil A.*i ^a . A" 4_aJ£ jjl V! idsUKJI 

<2LuUVI jl 4 jJ-lLl 3J1 4JtiII J I jg/x m<VI 4Jti ^ (}lfLa) CjJl?cj La£ 

4_jl_j_uoj (j-alsel! V 4_jl U£ ' i 3*1«^ 1^ c-j 1 .>s 11 j ^/^LgJJ <^> dLafc 

Laj , jl cJiJjJLli] dj_il 4 _oj (jdj . lSJ^~ ' Cj I ^jjJCiaj 4_JL>JIj Jjl3JI 

L-<—LJjCl V . g U-m I 4-Ua-<-aj Lc IJJ I ^J| ^Li_>0 V CjLL<-£ 3 1 g * » * 

lLULs t4ij2 JujJ La LfcJJiJfcJ L$j CjJu^Iu ^ylll 4_3jj_LaJl_3 : Cj 1 g K11 C;r <_uL_ul 

. 4_u^ 11 3 jj-LII j 

JJbtJ J 3 4 4 j m idl CjLlCsIjjJI j-jjlaj CJLlJl ^a_<-uL>JI (J_aL*Jl Lai 
Lg£~ LaLa-J t4jjj) ts~> 4_*J 4_u_u^J! 4_iLiSLI 1 ^jl .4_j_Lu-dl 4_jLtSLI 1 

Lg£ i3j^ jI Lt-LiTu (JlLaj j-aj *4 jj, ij^ll 4j3jlr,j)^-i^Jl 4_jLtdl JL>J! 

(j-C. L_3Jb^cJ . 4_3_j_3_>J I 0 _L&j . 3 Jl 3_*_a 3jds ^J-u-gTJ jj_ajJI ^_aju 

(jl <j_a 4 JlU 1 C-CSLa _ ^llLa 4_ujjj VI 4 Jl1I1 CjIj_l^VI jJu-saj VI 

jJa_Lll (j-saJu 4(j^_LaVI ^j-oLlII (j_a (j-'-J-^-ll ^Lstjl ^-- l o jv 4-aj)^3a (jjS!j 

(j-tgJLuJ.I 1 JiSL&j . 4_iSL>JU 4Jl 1II 3_ij^.jJ,l 4 -iL>JU Cj|j-jjuJ,l <j-C. 

.jlSiVl 4_iJ Lgj| . 4^j,~ mi a 4_iJ (jj I a < <ij IjjI£ (j-u m <<otl 
L^_aLLu gi_3j ^lj (jLLuTcj LkjljJjIu_ulj 4_j_Ludl CjLu^LjjJI 3 ^ {j\ 

iSj- 2 ? (1)1 L^l i< ^- u - u 1 Jljd Llj^3j jjJu OJ-^J t(Jl at" i <>VI jd ^^Jl*JI 

J-o- C lluj (^jJI ^^jj-jlJI ^^jdl ^LLdl ^UJI ^ 

4_a_ijdl 1 4_j_Lu-dl CjLuIoLjjJJ lJu^j (J-g-Clj .3jj_a-»-ll ^L>>j 
4_a^L*JI (J_l3 (jjQ j, mi c. cJLlII (jj-3JI La-j[j t4_a ; JjL3il 4_LajVl L-JtSo ^ai 
tCjLu-^LjjJI j ciJJLaJI jLc l> ^jj.(I 26I-I202) Chin Chiu - Shao jLc.jjC <j^_C 
j_C j-C» ‘-dl^ 1247 ^Lc .cLuoj_AjJ)J ^jIjSLjj L i isfc-a L3lij-a J_a^.j 
»1 • •• ^ t 4 ♦ mm 4_u 1 j 1 ^ Ljj 4_ILt_uj) Shu Shu Chin Chiung «d_jL lC £j\juj 

^JjLt-u-a ^lm j ^^_Laj 1 (^£j_sfcj 4_jLi^ ^j_a ^>.u±£ 

jJ.1 ^1 jlIL» ^JUj ^LdVl c*jI£j . 4jlgr. JjLd.1 cLjI£ . L^d 

JtjJiillj tgLL l]I (JLa-dj n£_j& H c_jL_u_>JI ^glr .j 4glj. miIIj 3 <>>j 1 311 :4_JLl]| 

44,<131I CjLjI , n^tllj t ^^^.CsljVl ^-t.u.aj tL-xjlj-UaJ! tc-jj) j>»tlj 

e. 




b_>L£JI Vj . indeterminate equations «3jjl>JU j_lc cjVjLIUj 

tL.i-ni-'vj t ^ 1 ^ 4_iJLu^JI CjLuIdL^JI ^LcujI £j-£- 4b^-ualj 

4_j_aj_jJI Qj)j <^ 1 11 t4- j iJL^ j lII jj-oVL L^IdLjjI 1 <>nt L^-sjj 

JiIlS 4 j^j-u 1—Lt.aJI ft” f nVl ^ JlC, ^ _j Jl2j ^Q-t-ujl d<-Qj £j\juu 

siL^jl ^ (ji^>. j-^ 6^ ^ 6^ l£^W^ 3^Lt2j 

Ju9j . 1 g t g )j 1 $ J \ Ml \ JJ _>}LJt IjjIS" dlt- LV t4j^_U_uVl SjLdJI 

Ll_i_<_(j |j_A *0^ _}J Jb>- ^lc. Cj Ijp-t-u ^Jl 4 ' Mfl’l Cj^jLju ^jjLv 

^ tl j a j ^.tlMl ^tl a , „ A*w-«tl ^. a d**X^ ^ ^ a 

C>J>IJ j-IL^i lLIL-ljI) 4_jl (J\juj .4 j m <<-"dl CjLuIsIj^JLI tjr _u4> jJI 

g 1 a 1 f. 4 j^1j Lot l_4^ CjLu^IjjJL! 4_<_UJJlo 

CjIIoI mi ?tl ^j)~ > M <a Jui] . 4 _l 3 j_u>JI jLfe^jL j.#l m>I (^jJI dsjJl till j 

(J^>. | SjiLb (^j CjJlx. Lo j-jj tdx^jJI till} CjLuioijjJl Cj!jL>oV!j 
»4T(jjl>J1 jj_u£ 2 _*JI Jj 1 >. (^l>- ^JL*JI ijj* 

AmmmAII (Slitjill 

Jg»~ Mil t4 -jjTiSkI I flljVt £j-a lLsL^j! 4 1 ng-%. 4_$jJui]l ( Jl>.j 
^ tl {jjs cL^ILxful!) 4 jj_c«^_*JI ^LiJjVI LjI^ (j^c ..jj * 4 ^ ^^JlI L^_Lo 

U. VuLuVt f lijVi j 4(^1 c iyt ^k. j| j^Vi jL: ^1 amM .11 

(Jr1_CjjJI ^yCLLA ^JLc 4 4?" MI A Lll^jf d)lSL^ 4 j^HJ^ 

(_5-3 (J < «~n .|~ O-ll^ (_7^1l jal^jV!)) Jlo . 

jujjlI! ijJUjii jl 2 J) .jjjjjJI 4j .lit, tilljj j^ 2 j«J!j 4jjJli!t 

jjljJI JjJl^JI L 4 I 0 I />i»_i (_,!!! 3j_tAlU 4 3l"->JLI JlSLi^l (j-o 

(.joLSJI 

Zj. mh>I 1 ^-fljLi i"i~ ,V jIjl^VI IjLA 

1 ((3^— 1 ^— 1 ) 11 ijj * . " i - ^jl-t-u)) ( y t't 1 r . 4 j^1_i) «^Lu - (j-uivt 

SjUIj la^jlj)) i_aVT qj mi «tlj i«t>u_<i)) i_ilVlj t «^b» (j c in' 4 jUI cbl^j 
(j^s Sj^La U^J -«ob ub” UJ-i^b ‘«LT^b“ L^b)) l-fljf 

, 3 j£bJ| jl j<u-u! 4j bcjsJli oj. uic. j! «Lubj JJjlI! ,JI « 1 . »Li dLuiVl 
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6uoui^aJI Quail 


(o^J! 

fU^I 



(Q^JI 
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TTT 

it 

£ 

10 


- 

t 

+■ 


ciLljij 4_S_j^_LaJI < 1 j tl jLtfu-j cilli (j_« j|ji£.VI Ul 


^1 LjLo*. I jlc. V! £jjq cjUUoVI &jjb c^_jI£j . 1000 j! 100 ^Jl $ *"< < mL 

Xj JL LA (^J-C-Lfu 4 h IS*>J 


J* = ££ 100 

ojljj ^.u-uj — 3 j^ 100 

4JUUJI 4 SjUtl = J^sLc 100 
<—ij|jl>JI JJLJU = oUol 1000 

|qjJl^ j t^c — j £, <, 100000 

^-i-L«-UJ 14_J_L_U^JI CjLuIsIj^JI l^-L^ILo jJjuUiJ (ji^ 

(j-ujJilaJ! C>-l3jj _} Jl^j £)Kj . LfejjjG CxjI^ 4jjj1dIj-j-oVI 4_3_i 

Lr^^J * Ju Jjv ^ylTtc. I UK ^Jjju CxjI£j t 4 jjjKI^_uoV1 

^UTlaVI ^^_Ls ♦ j>^U jLLU! IjUcJ I Jlc Ju Jl>. 

^jJU oLJLt ^jjU- 4J <U nj3 Cj^I^ Mia jUalLS^U ^LluL^ 4_c.I jjJLi 

* UJlC. (jK JSLui* CjjJj JJ_aI 4_^jJ I Ji_A * U_4 _U_o2jJ ^y-ualjVl ^_<_U_4-JJ 
jj-oVI t IjJu^alb £)l jljM CjLu^Lpi 
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±±sd\ 


2u>_*^uJI ^ 24 jbJtl 2Lal.jl^L 2LLLJII ,jjX\ <>l 

JuL-ujJI (J1 4 < < ilj (^^-dpIjVl <—ul^-liaJI 4_}|jLC.VIj 

_}! Jl_*_jj t(JLtTLJvVl ( h M(^J Jji*. jJI (J^£- c_sLojj>J 

J_jIj_3_j _ij_S_LlI 1 (jISlt-uJ 1 r I «-^^j ^ullu 4 _>JLju3J 

. t LaJI J-iui ^-Loj 


Counting Board tell g$J 

JulII JlLa CjIjjI Ci la t~milj iLtifcj ^j-5cj 4j m i«MI CjIjI t n^tl 

^j_A LcjJ_ up-c JulII £-jJ ,jl^ * L^jljlIuj 1 ^ t^> A^.t L^jJj CjLjLojkJI «j1ju>*V V 

(^jJI (j-sait-taJI . gujU Mill tjj* Sj-j-tS" 4 ulSj^ CjIajj_4J L^JLjlaj u- < 

jIjlcVI ^1 J£)l ^1 4^^111 ^yl^. JulII Ij£ aj>JI 4 _jJ-s-*-j jJL 

tCjLus^j £_>jl ^jIj^ 1 <<of. JjJp (jL^J . 4_u_ul_Ll,l CjLaj^J. 1 ^_y^J 4ujJLLaJ,l 
j| Jlc^LI^_<^>. VI:jJ cj! j I ts>& 271 {_y$ 4jjllai,l aJLolSJI 4^.j_a_>Jll cjjL£j 
jl 10 jl I JJulJI JIL 4-5 1 >-^ C-uL£j . 4 _x]L_uJI jIjlCl^U Jj_<_4jVIj 4_l>-jJ,I 
.jl * mjII ^1 (j^uil (j-® * 1c aiId j I cjIuu^JLI L*_u tilljj . jcJI ... 100 

4^j-fauJ (JJLo ^ II dul^ t4 jLiL.u_>. I Juj^- u->JI ^ «^»tl Juu j 

j-ij) 1 1 till qa L^jL^j dul^ ^JUJI ^Ju <lcj-<_u £)l JjJLlI (jSLauj 4 J^-lI! 

(j-A a U > "^"> II JjvI jJLl «q^>J)) ^1 jJVI uJufc JLaJU-fax/Lj . $.1^Jl <_y^ 

4ust_LU CjLiu ^ylll 4uu^fao]l 4_u-^jdl CjLjL^JI jL^TlC.VIj 4 CjLL-u_>J! 
(j I (jj)j m <^>II cjLlupIjjJI »1 ^Ir, ^1 t^*i 1 n I t4JLjIp cjIj_u_uJ 4_<jjjL^JLIj t_jjjuiJ 
♦ a ,.. < lUj Li Lt-u_>J I jJLc I I^uscj 
L yj\-uj\ (jL^ CjLlJjH ts~t ♦ II ^J1 4 t*i 1 mI ^-falpljJI f^A 

CjI ^ « a \ <>Ijl J < M <7 J 4 (J Jjti I ( _ T b (^l) JjLUI 

. (jj) j ij <^>II CjLuIdIj^JI vl <alf. 4 -cLupj <>j^ujI ^JlII mi til ^Ltp_til (^j^l 

c-.<_i-<-u-J 4 _j_3 JuvV ^9 LjJL>- CjIuujJlI 4JLjJL>*^ 

^jlII) JjU" ,,, 11 jl>>j t K y,,, '^"\ 1 LjjL>- jLiTlcVI Jl_l£ (jlSH.1 

. ^^-Lu-pJI Jutil 43>UUI j_upI_ulIIj . Lcjl_3 Ij tjjA JlUu (j^V CL^ 3julJ 
^ 11 3^—faU-tJI ^l^jVl^ tali AJL& (_y^l ^U-fa4lJ ^jJI ^jlSLa aJ^-LA 

4_La Lvjj_Lp_ 43 cJiil ^-3-^aJI a Uju ‘^u-^ 1 a $ a JJlC 
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&j(XJ.^iLJI QuoJI 


Cj* j*' j ' ^ ^ I . j n <^,\\ Jiai ^jLail i 

LuJj *4jjiaJJt {j-a L^>Lkjl 1 mi n I jJt * 4_4-J jUil CjLuIoIjjJI ^j-lc. 

.CjLu ^4 ^jj.^Ji\l ^JL^jlII ila-uxuJI q _a 

<JjjL>Jt jJajI) 4 jj_uo£. I ^JSLju ^lr. c-uSu .il JlcVI CxjI^ 4 JjjjJ! 

(jLb tcilli Juljj t^r, (j-u^_>. ^ j7 IL>. 3jl>.|j JIUj 1 <<of. C^jI£j . (J^jLujJI 
Jlj _LlC 1 4 > (i^-v. Jl*aJ 4_4jl^ Lljj-j jl JlJ OjI^ 4 j_jj_ 1I 4 4_JllII L^jlII 

4jJl>.Ij 4^lxbl ;5 ^Jutil 4_liU.il 1 <^»lt 4jjlj-c 4«4 jJl>.1j)) 1 t^c, JIUj 
4(jrul <^>r. j? 4 3 JljvIj 1 t^c. 4ULU>L 9 ,8 ,7 , 6 jl Jl£.VI jjmm ^3 ^j-aj 4 5 
J-Jjf jt jt 

3U_i 1 111 4 j I <i f. J c<1 < III (_£ jJI 1 )l*JI olj.il ilalaim (j-tjjj 

320430 . 1470654 

1470654 

320430 ^ 


1150224 = 


CjuUu>JI 4 j!JlJ Jl *^' £J-J 



jij^oVlj jaljJLI :^j <^>»tl JiU-> jl jaljJ! «3jl_4iJ)) ojI^ 

CjIjLuIj ‘.4_j_Lu-aJI CjI j <^*>LjjJl ^£ CjLlL^jlU CjljLtiol UlLofc U^- 5 ra-1 ♦ 1—LLI 

. LiLtis CjLOJULa I Jj1jl>J1 Sj^k^XI (j-^Lill jl JlSIjJ! 

3Ll>JI ( j^j * L^IUSLal (jt £ ^ *tl L^j3 11 UU^.11 4_JU-*JI i>*jV j 

(j-£ ^<<-^*11 2U!j>L ^-LaJI 4_jl^c CjLuULjJLj (jj)U~ Mill 4 4- Lt lljJI 

^^-4-^JlJI £j-A JJ_*J1 ^yj-O-i l__3 JlJVJ 4^ r jLilil L_42_4^ail (j_a jJj 

JJUlII J ^j-acIL^ j_^j>JI 4-ll^C Lot .JjVl (—U- 42 JI 4 JLL 2 JL! CjLjujJ,! 

oJIj <(4_j 1^>.)) t h IS)] V) .^111 ^ I^itll (j-c <- 1 4 mLUI 

(_j|^>JLb 4 CJL 3 I jl CxJLx^j JlS ^ LcJlIa^ .^IjJI ^lil ^ lC 

(•Lr^ 
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l»LS_a i^jJI jaJSjJI cLS-lLl «j_il IJljJ 4-ilaX. a 1^_>->L3 I jj 

CjIjuj-U (jjs (jj: lentil (jjs i_3jLxj iS-tlLlll 3jLa£.VI .(j^iLa 

,j^o jjlUjjl k-sV^M iiilj n. c, ii_jI_ 5 j>JI 3jl>.Ij (jrj^jb 

t _ ? _3 ^ • tl ( j^o ^jLH-lj! 4_j_ 3 e_3j_>*j ^jJI 0-3^11 (j_u3J t _ r 3 i ntl ^ .^>«tl 

£^^jo) (^jJLlII 4j_a-*-JI fjJs lj 3 i^i jl>L 3yL£UI 

4 ' 3^~ 3 ' At 4^>.j V 4j| tilli £jl3 U^" UJ^- 1 "J • (<—sWl 

La£ i(jcijj| ^1 CjLHI jj3_jjj (_^3 Ci i iiI1 i.o<tl 3 tcjj . 4_JI 4laa*j j I 4-La 

dilj-iiuJ! ^Js^-a (j-3j . J 3 ...VI (^^3 3j^>._jJ,I j-jjVl (jr Liu«J! I .>i_tl i_ajL»3 

I ^ j 'K a (jLjJjl tiJjjj 1-MTCJ IjJaLauVI (jjs Cj^Ljj ( _ J i£.VI (j-a Cj^Lj JLi.j3 

a ( _ ? -Ju] OJLlA ^1-3 i4.IL>. (jr^- CjIjLs^I jJjjjl 3 Mj . £jlll £jj^a 
SjijIjJI (j-lsulII Jl>.Jj : Lj3jl>. La£ (jVI ^j-Lill 4_JLa£. (Jta£!3j . 4_La oJli-Lj 
. l_£_jl*JI jt-11 iitl (^,3 j| JL£.V| (jjj <U3~4 SJls-Ij ic.JJJJ5CJ1 3 j~J 1.1 (J^ (jjl 
.1 .150 ,224 L^J 

jLSjjl 'J i^\tl CjLlCsLjJI a La 1 c c4 L»" . ..I i_u^_uj 19 a It a 

(Jr l^.j 1.0 « tl (J1 a «" ml ^_3 4 jj 3 4-j^ i^*i I 3j^l jj i4-l!Lc. Cjljl^a 

(J_«2L>J>I (j^a iJ-j-Ls (Jj 3 ' *>l .3, ,i (_yllll ^j-LaJI 4_Jux. alja>.5L3 ^Jji. n 

i_j3|j^o ^5\ 4 1 1 ii itLij . i_jl^>JI JjJLsJI (_5-l^. Sj-IaJ U_J^i l_jjl^ 

4J 4 j I a » II 0 J-ifc jjls i4-ulj i^iLjJI 4_p-l_Lll (j^a 43JiJ dllj ^1 j-ta-y 

4_2yj_laJI (_j-Lc. 4 j i j a 4jjJl>. 4jj«J iIJLl^3 j^I^jJI . JLiLal 4 jjlI L^jl5j 
4 \ i ii itLi Lai .^j i.a»IL 4 jjlI 4jI ^Ll i_j| i n->JI JLilaVI ^aI<~n >- .j~»- 4j ij i^atl 

i nil jjjs Lij-xia IJLA 4J jJljj ^jl £ya JLi ^l_3 i^al«"a ^5L_u (_t3lj-.a t _ ? JI 

*m(£&»»$ ^|UdkM 

Jyjjj Cr^-J .(jXw^ 8 L)U J -“ Ut^ Cr^' Cr^J ‘4jjVl CjVjLm Ja. 

l_i>.|_jj (jjjlji jjy jJI CjliVI 4JLC.J i_3j)j i>ill (jjl jJI 4Jl£. jLscjV ijliil 
4 ^jjlx iSJU o -4- ^ 1 9'"'“ 9 111 4_bjua-i (^LjJI Cj^Li>. ^JL>.I t _ r 3 4aL .>.11 
(jy4JL*JI (jcj 4y4JLc. S^^Lc. j- 3_9J 1 agia (jyJJjtll (jjj-A (jx. jjclajis. 
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6oQu^HJI QoaJI 


52 I jl a»" < nl jn aj i>»t Ij i 4jji>itl (j| i<iJL>JI aJUfc (_ 7 ^J .(j-tj^_>all 

^_aTo>.l (j1a>. 4_j£.Laaa. 4_a*J dllj Jljlj Ijj! i»I ni « II pvLaL jjjlc. LLlL 

.U-ljjf^L^JIj JU.jJI 

l_Lila i ( jj/l_Lll JaLaal j»LVI aJ-A ( _ r 3 JjLaj jj-oj-II (Jl a»~ i nl Ljjjl I jla 
S-^JLlj.^LooLl! ^ SJVjaL! f JU.^1 

jaatlllj »1 i n->Jlj jjVl jaJjaj (jLilal (jl .jjj j» (jio (j-GajLc. “Lal^l (_j-A «LoLall 
(jl . ^uJaal I Oj a i a I ajt-> 52 (jl jaitj (jotia : I Jl>.|j |jji£. 1 m 

(ja I a jU I a gj i n a it I « i>ij <Ua'q (ja i^i V i~i J5 (jV (Jla^yi (aLuaa Ji-au jjVl 
Lfl-ila (_^olafc_aIil 4jjlo J5 J a *" < nl cjaL > . Jlj _S_U1 I J I mi a I I n -ajl^ . jjVl 

(_>a>Lje_au! 3_*_ijl J-^ (jl M ‘(jLiLVl (ja OJl£. (Ja I JjLau JLS jaatUI La! . 4-La 

. ^aa&ll Ijoalj I a |L» Ijl a »" I nl 

((Jdj «^»j «j» aa^as-Vlo jaatlllj aLaiasJlj jjVl (JlaLl ol Jl£.V lojaj I jla 
4o}lo JiaaJ .((Jl) (ja jo£t jJk (_£Jl!I «£» (ja j-j^I «j» (jla u_apjallo 

•.jLJaVI (ja _5Ji£. (jdj 4ajL*JI JJ-au^ 


MhJ) 

J C 

4 JSl) jJ» ^aUaii 3 JSG (}J» a 


52- 

(0 + c) K + (0 + r ) y 3 + ( 

;. + r) / 2 


SojLaua aLaiasJI jLIaIj i<ic.jaa>J.I ( a 1^1 il LjaX£. <LyLaua j_)Vl (jLilal (jl 
jLalaVI OJl£. (jl . <tc.jao>all jojJ 4jgl in a^ jaatlll (jLala I Lai iic.jaajLlI i. il~i 1 
■JJaC. (jla I jlSLlllJ . L$_aa yy (_£| iiic.ja->ill (ja —L + -y- + y- (_£jLauJ 

jao (jaaj . j mi f. (jjal (ja aja>. 4_aaaij (^aaliejIiVI OJX. (ja jo£I jjfc jLalaVI 

. «LaJ^11 (_ya Loaje-au 48 adLuk (j I (jla>. (_ya 52 jjfc jLila jU (^J^l JJolII (jla 
La (Jjaaj Lola 4ioJL>JI ojLa-IU /^illoj 

52 = (^UaiVl OJl^. (ja 
52 . ^ | 1.3 

4 =— = (_>aiLieoi/VI (ja — jjjl 

.48 = 12x4 = (ja.liaAVl (jjl 
:(jil ^yjli (jp^oVI LaaaloLna oJjl (jl 
(i) 48 = (j + f 
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^AaJI 


Lilli 3j_a.|j SJjLlLJJ lj_>.j <- inn J IjLja^O j_LC. J_aJI (jLfl l(jVI ^^La-J 
jjlc. ic.j^iaJ.1 <Ll*J <tj| j^i ^LiaJI (j! Jlu .(jj ij») qjjjl 

:i_i35Li 4ibjLaJI Hi La- li-w^-i U (Jl a<~ t uLij . »l i h ill IJLc. jJlSj (JLa.jJI ^jjs 

(a) o = r 

— ^ flj i>iM !—;3jJ l>lll 1JLC. (j-LJ jjUajji (jLlIjLlUS Lyjd Uj 

:^jl>.VI t _ r 3 ^311 4Ji mi tl (J^t_i LLiLi <48 — o O 

48 = 6 + f 
48 = f 2 : 0'4 
24 = j* :<jM 
48 = 0 + 24 ioM 
24 - 48 = 0 Soil 

24 =o >m 

. >Uj 24j (^ilu) sl^al 24 Lilli* 0^ lil 


<jiL»_U £ys Lc£) 1 4ibjLaJI jj^ajJI 4 -llsI «"i i nVLij 

s^tUI 

. jjVl (jj8 Ijl>.Ij liila Jj>l g<" t .i_i (jl i/iir i~i - 


. dl < a -> iJI ljla.lj I nxLs ^j j I c ' mj 4ii>Li - 

,/dJ^lll IJls-Ij 1 3 <U. I i n 1 (^^Lasuit - 


ij + <tc.jju>J.I LlJb + <tc.jju>J,l <_ 


.Lilia 52 


ji£l JLao LijLa jls-I Lila I ^*3 j-jjJI (_4\ t 3i^aill I in «3—>T lit LuSLI - 
JLa.ljJI (j-C. Jtjj_i ^jL-cJI tjLs 4JLiaJI (_y^J - (Sjua-lj lLc i-^s^-c) Jda-lj £ya 

( _ 3 _ol (jjs djda. (jjs jliLa y mi f. 4 j}Lj i_£jLluJ 4j| 51 . j Af. (j-i3l (jjs s-j^a. jl jia-i 


<Loj£ 12 I jJ .4 I <i $ i a lioj^ mic*. cj^Lj ^1 52 


. 48 (_gjl i m~ 

U5^J 6^ L r L ?i! o4 ~ 


1 J_n jl i .i J JLa.j-11 a JJLc. liJI—Lik (jli 4j| jjVI ^1 jt—H Ljjicjj - 


88 






&jOj.^iLJI QuoJI 


1 q JL>wj 4_c. I t ^ is> \ gTiJTu-uj La La ^3 t g. L<-uJj I 

st^ja! 24j >U.j 24 LajJ IjJ . aL_uj 
rhetorical ((^^^LJI j-o>Jl » ^u-uLj 4j^<?miU 4_i_u-aJI olxJt, 

. algebra 

j*i±U\aU 

4 I a r. ^oja c (1 UJ-C 3.iJu>Jll j-ii. 4_J.iljtX! 3j£La J5j-J (jl ^j-a Jlj V 

Tai «(jr\J ^u-uLj 4j m <<oUj cJ&jou CiVjLtXI <j-a I JlA (jl£j . L l L u jj 
j-SLaJJ 4 _jJl_lL3H]1 qsJX L>oj_aa ^jl33 L^jI ^a ^j-^3 L^ILuaLvj .Yen 

3! L-LlIc. ctuuj 4aI ^f! Ojo>JLl (jt^ Ula <Ul_4aiXl La5Laa 4aI £-aj *o *'J 
^^aJ! cilia jl tJ^J! c±ILi 4a£LaXl ^-.uajv jlaita £)! ci]|5 

. Cr JUji]| jJalji! fuMa 

jjLLuj -.^LlII j_5c_LII ^ I r. ^Ijil ljufe JlLa Chin 4 _!L_uj 

4o>.LwJl11 4 i M g'Lj itiJLj jJJ /cakljJ 4aujl i^ia La£ j-<-uVl Jav I jjj L> h 
4a La lair, jj_j_LaJl oJ>-£b q^> ♦ ) ^1 iUtl Jojoj ^a-Aj-Sj 

^j-a (j_a jj) jtMl (j-saJU alj-£< J^Jj-a 4aIj ^ojJlII Ij^J raafcjJ 100 

SL^aJj-tHa 4ar is\ n 1 $ ra ^j_a Ij-tls ^ l iSj^ «4a^LLll ^IjaVl 0 Jufc 
(4_3 jL_o] 1 CjLajlaX! ^j_a 4ot_Jaljil) 4o-ajjlj_>J 1 ^Jl £j\Jh 4o-ajjlJ llo-uJ 
1 <>>jl Lu5Laaj .3ju>Jj <L>.L>0 jju_u ^jL-uj c±h_i j-*-^ (jla 4_j_ual_3J! 

4_aaklj-i tjjjUll ^j-a tU 34 !ju>.lj Lcja j^LXaJ! ^jial/! Li! 4a 1 4 fc^^La 
4 _jI 4_j-ajjlj_>J! ^ .^jyJa 100 jl 4 o>-L>.J 20 j! l£aa 25 alj-tii j-aja 

1 jjaiaJ! ajir. Salaj La5Laa 4ala 4 jvL>.^ L^Jata 3j-a ^a 

. ciia^> 3j>laj 

^ K tl JJulJI Jl_j_j 100 jJLc. 4lala 4_tKJ! 43Kill Jj»afca Ijufcj 

JjIjJ! JjJl>J! CjljLpJ! ^£2JU Ja>aj . L^-La ^jLtiea LX Ioloj ^ajiaj jjaXall 

. Jla J-^aj-a ^ 

l-ocjj LLuIo 60 4a jJ oi t^laXaJ! ^jusj3 V Cj!jLl>J1 &JJt> ^j_a la I 

3j-Xaa jL- lTlow 1 JJ_>a 3j)j_aaJ! aJ-Jtj iJJaV! ^ 1 ^ !^_jla 60 ^Lua (j I 4jlr. 
LajLc 15! J<^4^1 4_&J * jLp.ji! J^>J! jofc . JjJL>J! •lO^I 
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5j 5 Lita Ij-Ja 65 a jj-ii jjfc - fO-AjJ 100 (jjs I (3^-y ^ I Cr^ 
. 100 = 55 + 25 + 20 = (I X 55) + (5 x 5) + (4 x 5) .U.^3 55j CuU-Uo 



Modular Arithmetic wL*J? fj* 

(JLjjji (_yh jj_5 ( jj->.l J-SI i * i a J->- ( _ 3 -s Sj-j-ia 2 jjl> 4I j_i£ 4 JjL*J,I jjl 
i—il i ii ->JI ^ I c. 4 j a i ii'tLa^a i4jJL^sV! 3Jl mi Uj .(j-uLiil 4-La^all 3l_ia*J! 
(jl^. j-jIjJI oj- 3JI SunTzu j )5 {j-u* Jjia ^ iCr <jiLiil! 

3j^Lj Lkljjj^. liLa. LkjjLc. i_3j_*j V Li&Llj iaLuiVl jj-a 3^.j-aata LyjJ 
i L$_La 3_*_u_a->- 3 mi ^ "v LaLj^jlc. lil a tLg_La l_uI ( _ 7 JLi_l3 3j^Lj 

SdLuiVl ojuk La .<jLSI 3« j 1.1 3 < j.» LkLjjj^. lil Lalj 
3L_ja*J1 3Jl Mill 0JL& (Jlla (jl (j-5La-i ‘ (Jllia 

S^jIj (J3£ (jja L_al^ 1 j i3>1j3 • I 4 U. (^>5La-i 1 Ltaajl^ (Jj i«Lu 3 ^_d! 

(j_jJLajy 3_ji.| ^a-Aj i«^» j «t_j»j « l» (jcc.jljjs 3 j^Lj jjjI (jyh i_AIj_l2iJ! 

CjMj (Jfl I J[i) I^I-»J>I fjj a III aj ^ay-iLh gj is> t JLi£.J Lita 

^jl 51 1 a 31 ~I V a (jjJi i^*>» LA-Li ijjjajjLi ^a 3 i 3 jjl i M~ia (j/i 1^1->• 
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6oQu^HJI QiiaJI 


jj-aSkj 3K 11 jjSL! jl . t rit ' <t3jj»La]| ^Jl^j 

<\ n 1"a CjIJl^-J Jc»M n"j - A n 1" a dlLstlsL^a 3j(j I 

.JMiJI 

• ^ g < a ijjj jjVI (jjs f-u^ u^-a Q^.jljJ.1 £-±n (jrt-=».J 

t j °i « l» La! . I g/q ^3 jjj 2 ^1 (^1 _jJI o juk (JJJl-lju tiili Jju 

(jjiAi-j ^LLaj Ljjj-23 C* uj_9 catty ^ISUI) jy'-Sl 

.(j-cZjlj «^»j «<—1» Jjju (yo. i(ciLLajjl 

idiljjl^ 804 3JLuL>JI ^ I_j£.Li ^j| jjj jJI Vl cr Lisl3JI JjLSj 

j 1 t n" «l» 5JL>. t _ r S l1)!jl>.j Cj^Lj (jl ^Q 3t \ «LtSJj 

.«£» 3JU. 1 111 IIJ «<_!» 5JU. di!jL>.j (j-^ai" 

3ma3. _}Lc,l «<_))) (jlj aLitx jLc.1 « I)) (jl £ya eJ^ju 

4it 33!-,4.tl oLtLLai Js JI^Vl J-&J . 4lim ^Lc I «£)> (J iJ 

ft <1 CjLuJ ^SLa-i L-kj^” 4Jl «dUj .4 jj1 < ,,~a ^j^-u2s>~ 4jI JuJl ^jJlI 

jlSLj IjjI^ 

CjLojJL*J.I (j-o) fd*j (j-stj . JjjKaII 4ji ( ni?II J^>JI 3 a ^j-A^J 

« I» ^ i^-v LuL^ I jJ .£ 7 = <_j 5 = 13:^1 (J_tla 
«^» 4 (3 (_£jL_uj ^U!) 5 «<—i)) 4 t(2 ^jL_uj ^LJI) 3 

jjl*JI L« ‘(^^L La^ Ljjlc 4JLcuI 1 Jaju^j .(2 ^SLJI) 7 

^jJI (Jj) <^^JU cJb t4_A^cjJLl 4_uaj>JI) 768 ^j_A L-tJjJiJt JljjvjJI 
^-ui£ jjj i3 ^ 5 ^ < »i4 jij t2 ^nit 3 ^ mi4 jJ (^jJI (4_t£, 

S2^7 

(^1 t^jkst-s JJlc ^UcjI miU (j-A 4 jI ijr Lc 4_j_Lu-£aJI 4jjJsaj 

jL%jj (J-LSeTLt-uJ t Jl!Ul (J-u.t.u j) • !j_lI!j ^-t_u 1 Ij_aJI /)-a 3LLa_*_A 4_C. 

i? a > m4 jJj 3 ^ 3 it 7 <?1 i? a < m4 jJj 2 ^-3-lI 5 ol h a <«4 jJ ^Jlc 

JJl^. jLse-jJ ^j-^-AJ cl<->-se-j 3jLC Jojj-tL ^^Laj 4_jI Jlu (.27 ^ 3 ,t 4 

.4JL>JI <>JlA ^ ^-L^LaJI 4_<3_^_A LaLaJ L7 -^ OjJt^ . 1^33 -a-j 
j_jJLj j_A aJljJ! . jl Jlc VI ^Jl_A Jil-A jLscjV 4 Uj < nj 4 _j_ajj! ^~>* 4_a3 

. 4jj1 ui"a jJ^IIa ^Ic (J_U^ 1_>0 ^Jl 4^>UJI jj ^U-uLUl t a! />sj / a! U ♦ t 1 
JlA_(J IjlA .43>lil]l (jr^jljj,! 4iU 

,1 




<s) 

M (D 


7 5 3 jo-^LiJI 

2 3 2 ^LJI 

2 3 2 :(^I_jJI) JjVl (£*i* 2 il 

9 8 5 ^1511 (£*3*211 


13 8 



.X 8 " 

£j|jJI 





I» £-6 £_»Ij .«£» J «<->» J>.f (j-A (J-U^j Jj-fiSjlJI fU 


20 

@ 

(_yujL<_uJI 4 II 

J + 3 6 -° 

Ijj ^>£L«J jjVl (JJ3 jJL3 J-*-l*sl Jjt 

l£K 23 lj£La>j 


J-lII ^Lse-tojl JlXJJ ^ cillij 4(J*-C.jljJ,l fjJA 

ij-aj .(<Loj_cjJLl <Lj_4^JI) 804 (j-c tj«u£ jJLusI 69 *3 x 23 . 4jj_5JI 

4_±j j-uz <- r <-3e_j (j-^ I>*-W OJ-^-jlj-^ (Jj-^ L)1 (J^^JLl j-jtc 

^_t^|j_2JI c-jj-ds J_t^L>. i3 x 5 x 7 ^l) 105 Cj.J}-i ^I 151 tiL»l J-ju . 1 $ Ac, 
uLsjj-il/ (3^0 C-Jlj Lo (128) 4j?e-u-<J' i (^jlx 0 <J^ ^ 23 ^1 (4 j}L<JI 

. 105 1 $ jj°\ i <pll cj! jl\ jJlc. Ll 4_uAiL Ijla .^LJI 



V 

V 

T 1 

69 

23 

23 

23 

384 

128 

128 

128 

699 

233 

233 

233 

1014 

338 

338 

338 
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&j(XJ.^iLJI QuoJI 


CxjTu (jU I Ju&> ^JlC. a a J L^-tTu-u' (jL^ I JlSLaJ 

. Lul^ 1014 4 _ui£JI 4JLuL>J 1 ^jl 

(j-3 ^ g <1 -a- 3 ? I j-*J ijjal_jJI jjjs Jjaf <jl£ f^laO ^ La JjLa jaj ,jjij 

.Hsjj 

blunt «3 jL»JI j_i£. 3JV!»12jjia Lkl_ijjj>.! ^^ill tiiLiLjt>JI Ja»" <n~j Ij-A 
Ja-mj| <L2jj_la_i 3Jl ..ill 3_j| Ji-u .4ibjL»JI j^a^Jlj instrument 

jl 1 —al i.Vt jtu i4jI JlJI L. .jTpJb (jr Lasj«J! liap. * JL»11 ^1 Jtir" 1 11 L) 

VI i(_, i^ull jjjs Jaiia JL>.lj jU 111 jjl (^1 (Jjjej <—il 1 m->- i_3 jaej 

^yjJI interpolations «»— 1 VI a^" mVI» idiljJajJ! <jlj |jui> .i_j|^>JI jjkj 
La£ LkJj_u (jSLsj ijJ^ju jjl dr'J <J i.atl al air. (j^Lall (jjs 

1 3 jU^t l 

I I I 'ur^ CjIJl>>jJI 

7 5 3 l^Jk 4_jLuoVl 

15 21 35 j>Ijl^T 

.( 2 ^^—(j-i—L jI <-j^_ uo <uUjlII _}!Jlc.I ^jl 

ijr Lc. 15 ^jmi<?~ j 5 ijr Lc 21 mi<?~ j 3 35 * n ^yc. <L>ol_Lll ijr j3l 

: <jAf Cr* 7 

I ,1 ,2^1*11 

iSUUjtJl Jiljuc? ^ UVjlU Sj^LJI 

. I ,1 ,2 j_a JjVl l_LLu5_5tjj . 4 _JUjlI! . 5 1 ji£.l 1 * >jjl <>» a L^jjSLI 4_u_uL_uI (jr a>^ 

ilx^e-U (jlltill L^jL^ *4 (jl J^>- LiA £)1 Jl».|jJI 

. cdilijl SjL^jJl JiLjcjI ^jVI 1 nlr. . (L^_lC 

2 5jU>«tl 

Xui Chiu I Shu «j) ui ^ I ^ * <*«« ^ l— j** ^ < nl_i t__3^_*_j LlA *I ^ 

^ JjulIIj . great extension method «j_ij£L1I JljJujIII a_ij)l, nlu 
<_jj_Lajj. I ^Lillj I 3 a ■ "311 ^jL>- (jjSLih 12 ((jli^iVI jo-ul-3ll) 3 p • 


95 




^AaJI 


LjjjJ .(l x I =) I JjbiJU jjulII Jl>ij 2 4jjJL*JI Ijla 2 ^, ,,3tl ^jL>- 

3 j jjuJI) Sj .(^LuiVl ,pLJI) 2j .(4 ^LlJ! I JV\ 

‘.(jlfl fd (jjoj . (SJlc.LSJI) 

((jl^oVl jjuJI) 2 tsjUl jjuJI) I 

(SjhiUII) 3 (JjiiJil jjuJI) I 

3 3 -jU^t t 

. I jl xJJsi 11 jjkj i3ji£.L2JI (jSL (jJb. 11 jjkj ,Jy,UI jjjlII jjV! ^ < n 3't 
+ I ) ^yJI (Jj-l^II jjjlII i 3 i>wtj J y.U I jjjlILi jjjlII III* <_sj_Lbi! 

.i—ilAill j»L3js ^3jt 4-i^. i. ittj~i L& i^jJI jjk Ijla 2 (jl .2 (l x I 

.(JjJlitjj JJLn^) I JJjlIIj <(jL£) I JJublj 2 (jVl LbjJ 

.(3ji£.La jl (JLj£) I jjdlIIj 


15 


15 

30 


4 3jiajJl 

21 35 (t^Vl Cy>) 2LJ-0-JI jIj^I 

I 2 

21 70 (^JJ 35 X 2) UjSiJtl JUtm.Vt jIj^I 

3 2 a^koVl 

63 140 x UjiiJLI jljitVl 


233 = 30 + 63 + 140 
105 = 7x5 x 3 


128 = 105 - 233 


23 = 105 - 128 


5 S jU^t l 

I 


. I g ->.Lbab ^^lll (_yal_jjJ! u t+ «j jJL+al jjk Ijuk 23 

(jjbj. 3Jl 1,1 a <L2jjJsaJLi aUjLS-j (_£jj| JJdlII jjfcj 

i_aLLall i^ss jLabi 23 ^l 105 laLxbl jj5b Lb! ^1 : 1 j.i i \«1I Jaju LbLa 
.JjLJI Js> US 1014 

IU I ~j-3 (3 _ljji 1900 4_i!jj3 j-ba (j< isi II (_^3 (_^Lbl 3-bl>j_jj3j 






&jOj.^iLJI Quail 


JLUJ uL_U_U_oJI 4oJUJ ~(J^6T * J J^ C^LuT^I L$_l 3 1 nir. >_^1 4JUJL 

z iy tx) 43 }Lj ciJLab {j\ cillji^ ^Jbu .P JJulII Ijab 

^-<-ulj_3JI £)! . (4_j jLiiJI CQ£-j Ij-M 7 , 5 , 3 jl 

l-ocj L^ jjl*ji Li l^_l« j^i ^ Vi (^i *i^ ^ l^_l£ ««Ljiji» 

Ja>o Lula P Zj yj X Mini i^JlIj ♦ iJIjZLuia J-aLc L$J Ju>.jj 
.( 2j 3j 2 (jyjt ol\Jb <<j££.jtjJll ^JLv ^j) rj qj p 

£_cja 4^Jl» ojLfcjl tP Ljlc cilLab ^jl ^LJI 4_abja_« 

J_>. LuojI u-^J * L3 jL_u 4-LllU cjLI < toJI L*£ ^-<-ulj-SJlj ^ jr slj_til 

.^ < mL'^U i_jL_u_>JI ^JL*J 4 ojjl>JI jj-cjJI JUjLL^uL ( 4 ^Ll >Lv 4J1 <.iU 
.modulus (^LlIc) jl SjlcLoj I jjlc uL_jj_j I jabj 
4_u_uLui]| jj-ojJI JUjlL-uL) ^JL*j Laps 4_lb* ^As 

2 = (7 ^.uL^) P <3 = (5 ^La) P cl = (3 ^L*) P 

^LJI ^j-a 3Jl>-Ij 4J£ ^ jJj>JI 1" LuSL^jj 

£j A <^*> 3jjj>.jJs! ' 1 * 1 s* 11 d A <) r CjI jLi/l ^_<b Lab lLLUI) . 4_j_L_u^JI 

. (c-Jj-aaJI (J-aolj_>. 

2 = 7 ‘.3 = 5 (j-aj *2 = 3 (jy^Lil 

: JaJu^. 

P = (2. (2)3.7 + 3.(1).3.7 + 2.(1).3.5) 

= (140) + (63) + (30) = 233 

t(jrpj-a 105 Lc^jId 1 jls . 4iLt.u-g.U 3Javlj LtSLg.4 }L*. u U«j I Jab <jl 
(105 ^_uL ls) 233 t1 ojLuuj .^jL_uJ 1 L^^ 23 ^_sLJI 
c_3_Lit_j IjLjbj i 105 4-^ Lao I 4 j i A C. J_asl^j *73 

4jL^-l 1I ^1 n < <i Ja>a <_dl j jlj t^LaJ! 4j^laJ! ^1jaJI 

.4_ai d^*_u ^jJI 804 ja5L ^jJI jjufcjl 

t 4jj_^T(J| qjo Lc jj CjLuIsL^JI 3j ^LLaLJI ^_l*J I Jab j Jl_lj 

^ (1 ^_lc jyL3j as jIjlcVL 

. 4_jLiiI Ja-U AtJ jaal I Jab <jL^ 4 j_sljJI . ^-Lc I Jaifca-ti j_uj 

^ ^ 3tl 3*Ijj9)) 4 j 14 C. ^_yjA 4jj-4^TiJJ 4—ul! jJ_^ju_<_oI 4_Lc ^JSLtTu tiJLabj 

.4_ul^aJI ^ 3j ( djJ.i 4JLas (j^ clLaJ r mi L^J I) «4_j_Lj_aaJI 
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3 I 6 y4 ^Jj9| JlC. (^Lj Q I JJ «>*^.tl Jj>. | y4 j^LJl ‘y\ k>j 4-UlUI 0jJb 
lj_A y4 ^>.1 < m tl 1 ' t \ tlUi Juu - ■ U> 34 ej&jl b £)l l-4-j]j (jl OJ-^ 

. 4 4 mi 3 tl y_alj-J 4 j U» jj l__4_xjjJ1ILj 9j 7j 5 ylc JJulII ^ i m 3j £)? Mill 
4_j j_5Ls j^jJI jjljlJI l-Sj-x-) LjJI iyjal^jJI ^>.L_ail l-Sjju l_4jj£,j 
(jJbj-S (jl y^blj ( ill 4_j ^j_3j £)! I Jl& (ji . ysait-tiuJl 

y_31J) I 11 C* < 1I j l_£) * ^-<_uJ I C-J 1^ 1-4 dj Lj L<.aJ>J I tj£J * Cj l_) L<-u->d Li 4 _<_uj2J 

£)t 4 jISL4L»j .314 j_A _}JulII £)Ij <-_3jJU j_^L-uJJ ^-4 ^ tMli-4 9j 6j 4 y& 

(Jjl J_>JI ybju JiiLstJ tybol_3JI l^l^t" ml ylll l^-ixtij 4_3jj_LaJI J_4 -*Iu_uj 

. cjIjI 1 .i*>.n ^ij^i (j-4 v jlj 


. 4_j_Lu-^JI 4 _jj jla4-u-ulj 1 <itl CjIj^VI £j-a 4_u_uL_u! 31j| ^uj_33JI 
l_4-^ ylc. J- 4 I 0 4jjjIdIj-j- 4VI (jjJ-lU-1 4_5 cj>.LLJI BjljVl CxjI^ Ju9j 

CjIJ-jJj ^ lf.j tc-t^IjSJI dil£j->J 4_3 _lS jJI jLt-ojVI yl^. Jl^Tuu ^jjJ&JI 
t^lLo td^jJI JujL>*J (jl£j . i_2J) MI^11J <__3I JI 4 4 S^ySLA dotJ->J 4 3 j4J> 
^LjLcj ylillj i lj»J_4 VI L$J AjJflJ yliJI 4_L4^_JI »j 3 U>lt Ljjj^_cb l^_4 I 

y3 t - > J'j t4_IjJiJI y3 JjulJIj t4 tjjt-ttl y3 ^Ltea-JI y4-*<bj L^jLj 
M andate of Heaven 4 mi tl jj tl . 4 jj»^ 1 dIjj- 4 VI ^L>*jI ^- 4 ^» 
(^ J> UI > _u4)/l r, , ,lt ^Vl ojSHI ^ Sj^LJll 4 jL2.jJI ^?) 
CjL^jVI ^L3j 1^»J4^» CljVLalbwVl L 4 I 0 . <Utf4 4JL>JI tillj l-4jl^ 
. ^4 -lL.uJ 1 CyUJ^lilJ 4-Lt-ULJsI 

.4_4^L>JI 4J^1_<jJI LujjLjjI 1_4^.j idUj^ JI 4 -J cjLuIdIj^JI 

y^ 4^ae_4^_j_l,I jj_4^l £j^ lJ-aJ .^jju^jlJI 4jIj^J ^J-u-oJ l Jl£Jj d<jl£L^ 

3jJ_LdIj-J_ 4^?I yi^- <^>3*4 . lj-J_4^ I ys»L>Jl foil tl ^4 -OC-lJI 

^ 27J CjU-JJ ^_<_uJ 4-4J (jl^ tCj 1—Lt-U-LJ^J 1 djU.^)J! y4 
dj 1—1—1—4 I y-4 l^-jL-L^ lj_3_JJ CjLli^e-4ii CJ1JLC Lt.u.4 yk_4JtJ 4^4 | 81 ciil—Ub (jl^ 
.^^i^l^j_4^M ^l-4- > - 3^_A C.L&J ^J_Oe_t.uIli 1 
4 ^LlaJ JtJL4J Jjiolj-J-4Vl LIjlA dcjl£j 

4_jJLlII 4JL1II j^J>J CxjI^ l_4^ tl^_L4VI y^ jjlalj-J_4^U 1-4 JJ 15 
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Quail 


C<_iL£^ CUj£ . Cj jjJsI^-loV 1 j-C Lai_J Ca Lu-uojjJ I Ca^LiJI Ca 

CaLjla^J.1 C<jl^ fU I LaJljlj ^1 4JL1I Caljjj?t^e_o t <Lc . 4 j_«_ul]l Ca Ip-j^Jl 

CoL£ 1^—. 4 _LjJ J£ ^ ml 4JLJ Ca^Ll ^ 1 C. Ca Lc,j^-A 1^ ^-Lt.aJ 1 

CaLc,j^J=e_o (J7 £ ^j-aJiir~ t nj 8 I ^j|jJJl CaLJ^>JU Cal Jlc.1 < <1 a 

jLlJ 4_j_LaJtJI DjJt cJl£ Oj Ml C. 4_<_u_}LguJ! 4JL1I1 . ^j^-La J- 4 - 4 ^ (j - * J-* 

. Lo^j 30 (j-A ‘ J-U ^^ Mill 4 jL$j ^yTo. ^alLgujj 3jjJd^_LoVL L Ju 4 _jjIj 
4j9Ju ^j-uj-oLaJl 0Jufc jpe_La jjls l^V 1 (jLi J^Ju-d ^jl c—tXj-saJl {j-a 

tU3*4 LuSLojj .^jJI c-^UUL cal jh> nil j_-uap. 3^_4i/L*_o LL^itiA 
1 a! ,'^a ^j| 4_JLzJ.l im 11 ^LJil ^£1 t^liLa iCjjLstj £)^-4 J La ^jiu (jl 
j_Aj VI 4^_aslj 4 U ->J1 4>Juk <_3Juk 'Till CaLJa^Jll CjIjlcLoj^ j_a 

^ ^^j (j! jj^l^-a-A^LI yj *> *.j^U>tl c<jI£j . ^>£La-a c_x^L*j jj jL>ol 

^j-A La ^ A 3ll 1 ^j4 (j (_^til ^jjJLtill dlj 4 3 lL> ^y^jl CjI Jl-U-U £_A 

iCjLJk^JUj Ca La _}L*J1 Ca Lp^Jl ^_j 4 Cal j 1 imjJl Ca L>» jjJ 1 LfcJjuj 4jJuil 
4 L^J 4jjIL)V 1 3j ^ 11 I 4 3jjJa 1 ^_la V1 Yin (^j-Lj) C<_il^ .^j^al JlC.1 < M a l^_p. Ij 

t 4ll^-t^ 4 jjId1j-i^^1 Yang (cULa) 4JLLU LajI j , <dj L^ajui 3jjli 

jj_Ld!j_j_aVI 3jLj1 j_& Ca 1 j_jJ*. VI mi r 11 (_SJ_A (jl£j . j-«a-3il (J^>- 

. JX^JI Lfijjji (> ^ 

(^_c«aJl • La^-p- IjJJ Cxjl^^-<-uil CjLLlqI 4^.j_c^e_4 (jl^ dJ J& 

C4^^j ^jodj 4-o I ^jisaj 4 JLo^ 4 h^a-l i £)l_4_4ijVt jj-j ^jj-oJse-Ltl 

(j_o jjlsl^_j-oVl Cal 3 j4j (jlil^ (j^LSlj-a j-dl Cal_Lj_ol C<jI£j . 4j^Vj 

£^l_o_>Jt &j—& 1 ^ j ^ Cj^jv (^-3-11 4_3_j_SJ_I 1 ^ L > HI jv'>^j_^_Lo jCIiLc. 

4 t^> ^ 1 11 cULa oW^ (3 ^ -oi.l -o O^J *a jjio 1 j-j-o^U 

<(4_JJLq-4-U-I 1 4_C.L4.4Jl)) ^y-O-g41J (jl^ Su Shu «^_4JJ ^_<_u )) 1 —A^-SLljI 4JL) 4_3_p jJ I 
jju^_a 4_aL^ jjJ^lj-LoVl ^pe-U CaLojidl j-^ljlu <jrp*j .celestial clockwork 
lj-A ^jj^Laj . 1 )j ^ »I1 ^J-Ij jLlLl 4 j 4j1 *~i ( I I^U dJjj -i>lj-U J-daJJ 
j^L1j_j_aV1 ^Lc Lo lil ^j^-l 4 lj-^^LI 4juijSjJI 4p.jjJl £>j1 3jLc. j_laV1 
IjjJ ^-<-41-11 Ca 1 _Lj_o! L^J JadL>o ^^pll Ca^Lje-tdl ‘^Llajj 4 jIj 

• ^_>-V1 C M jjJ 1 ^ Leo-1 Ll^oL gjI 

4Ca^L^_<_4Jl 4 >JlA ^J. lL» oj Ca^LseuoiJ Jal 3~^Vlj 44^^^]! ^LusjVl a|jP *1 (jl 
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±±sd\ 


tCjLuJoljjJI ^-Ic. 3 j,l-iS CjIjJuS < ^ * 1 U>T< Cxjl^ jj-al 0J_A JS JljJl>uj 

-ijj! iJLlil J_j_u_u ( _ T Uj . 4_JU CjLvj^ {j-A CjVjLjus J->- 1_4J 

US' Jj_aL>J,Ij cjIjUu^/I 4^UsL «1 g ^»(jU^O ^ULlII 4 J 1 <nil 

: (^>^' cr^ 


INI 


T 

INI 

II 

iiiii 

T 

4064256 (-) 0 r^f, 

7632 x (+) ^ 

(x ) (-) 




IT 

T 

in 

II 







1 


:4ju1jJI «L>.jjJI ^j-o 4JjUo 4-1 1 miU oJlA 
-X 4 + 7632 X 2 - 4064256 = 0 

(jj-iill VI Ljjjjl i_3jju («-l clsV.iLjii,l o juk (Jila (Ja. 4-Sjjla jjf £jjj 

4o.jjJI ^J| J t 4^jl Mia (JjLaoa I(J-CjjaxoaJI (jljS 'J '"'• c ' (jjijLatJI 

3j_cui i a 1i '^—' (ji^3' (3^ *(x ) x ^ a n s^cuLjlII 

' 4 I" u-£j) .(J-sJI ^Liia jjti (jiloJi I JL>JI .jjJL>JI ^ljjr~ t ill <l2jjJaj 

jj-o I ^,111 cliV.il * alt JL>._$J 4j| aLaluJI i_3jju (<U clsLisjVl 

c 5<-»-jl l Q^35 L*j II jj . Jls.1 j j JL>. V jjJl>. 3Jl£. ^jJjVI <L>.j jJI 
.(jjVl (^jJI Jliiil La£ Jo-lj jJo>. 

^jJj! 3 j j 3 a 3JjL*^a 4,064,256 jjjlLI ^jIjJI j ja*JI (jl I jj Laaj 
Cr ja) 4 ti I njILa <■ ■ j 1 .M JjIju alj^.1 |_£jJj_LaaJI (jjaj . 4J4UJII JoJ 

3.\ 3 <II Hi 1 a 1 j~>- V1 i m i m Lub (3^45 ‘(7632 x ■ U> - a jl>. LuJL>. 
£_iljJI jJij>JI i_cao^cj Lul5j J'aaaI j»Liajl 1 —3JL>. jIj5Ljj ‘4JjL*J,I jl .^"rl-V 

Jia (jjs J 3". 11 a ^ej ISjjJaJI 1_al mi"^! jli£. l) . 4,064,256 4juil 

.(1819 j»U]| Honner 1804 ^UJI Ruffmo 

tj\— a^t3 fjJ\ I JJt (_£4lj ‘(Jiiail JoJI j ts< ill ^LjuLi 4_iLaJ«JI C<lg~i .il 
4_»_ijVl j»L^jVl ij-a i_3JJJ,l) 4064 JJLkJLs .jjca>JI (j^a JjVl (0-3jiJ (J- 5 ^ 
4 _hUj J? 4 . 1 , „ 1 (4 , 064 , 256 HuliJI jl=^JI l^. ^Xuj ^1 ^IjVl 

— 4 Sj^il ic.^3jjs 8 j 2401 — 4 3^311 ic.^3jjs 7) i_jI^j>JI Vo JjVI (o^jJLI 
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&jOj.^iLJI QuoJI 


ijatjuuu 4^^111 (J1(nLij .8 <_jj->ij IjJ 7 jjuJI jJuj^ .(4096 

. 3 jujuv 4 JjIjl« jl>uj (y + 80) ^jL-uj x 

:4^Vl aJ^UI 

-x 2 + 7632x 2 - 4064256=0 


ILLsUI 

- y 2 - 302y 3 - 307y 2 - 826880y = 3820554 = 0 

jjJLt£. ( 3 MiTs'tj (j^o (jyjlill Jjtlj 3 JjL«jj obi i (jV! 

W^' <> (y = 4) <jl il iSJLLjJI SJjUJ,! £a->^s (y = 4) ^jl 

SJjLtU (_£ jJI (Jj>JI (jla IjJ ■ J 4 t^all Ljjl i n a aJduxj 3JjL*J,l e JJt (jjs 


X = 80 + y = 80 + 4 = 84 

^ I c. (j-C. JLSj i *L>.j3ial (_£ jJI i_jjL_uVI j-A Ijufc 

(J^JLhJI Liajl Jl»o SJjJLi “bijjJa (jl-sJI tdJ3 J-jo ^ 'J '-^11) j-^»>JI 

^ 4JjL« cbK jl US Ul^>Vl aJjsUJU J*Uiil u^l USbuj -lijj-Vl 
I g" tLiS (jSUu 31 3JjLt*iIj .J^oIjjlII Jl q«~miLi UUJj x2 

:J£UJL 


- (x + 84) (x - 84) (x + 24) (x - 24) = 0 
0j_<fcj «L>.j3al (_^jJI cdlj jjfc iJLa-lj (Ja. V <AjujI L^Ja IjJ 

■Lr* 


X = 84, X = -84, X = 24, X = -24 


itM? I cHiM Ml ji$ wlujll 

^ j i^ JJlC, t _ r 3 l_£il^_<5J?e_a Qy5Ll i jl JLC.VI ^_lUu Mill ^J_yJ.I 

(jLS 1 <1 J 3 4 1 <i_i_Lj_L£aJI t-1 I „Vl LiSj .4 mi 3 1 CjLfcUbVI (jjs 

jJlc, till j > n_i (jjUU 29 (jjJill) Fu - hsi ^ < ,ia>^a j^Jalj^aVI 

(jrtJj 4jLi Jju Li^a JJLs. (jiusLc. JyjUJt JLajJI ^^a j»|jial J»m 

(jjUUI 21 jj_^SJI) Yu jjjaI j_±jsVI (JjLa iSJjLa-a 4 jjjI_Lo (_yaj 

(jOJLsJI LuK (_y3j , L&j^Ja (jJ^. 3 I>I aLj oLajic. tlilj «3 jjjJL2js 3l 3-a-l I <I» 
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*^l£L>JI 4 jj1 4 < it JjL_uj L^jI ^lr. JljJl 1c. CjLo^L»JIj jLjVI 

(_>-u_aL>JI 4 _lHj 4_Lfljl . 4_JjjJ1 (JJ^-uj e_uUjo i^^Llx Jjjv jjJljj 

(jL*_4 cj! j cjLjuj.^ L$ji cjL«^L*JI ^jla cjj_^ (^^LJLl JJa 

♦ 3j-u£ 4j 4-ul j 

0J_A <.~.<J..lo L aj£ ( jr l>. tCJjL>Jl Ijufc Juu (jjjJs Jt^loj 

2y#j i^tl numerology«.it ji£. VI ^U-a 4_<_ulj.i» jJ, 3j-j^_a CjLjujJ.1 

CjI^J_uU ^yj\-Ljj[^ 3jJe.t-tij| J-lS £j-A i lj_J-C VI (_yjj) SUtl (jy£ cJ-^JU-i-111 ^yllll 

. jJLLaJI L-kA&j 

j| J * ~t I n Vl 4 _JJlJ C_3_J_UOJ>JI C^-UJ jjio Ij-J.* V I 

CjI^uoI (jrLj ^LcA 

(jrt^ ULujLL) ^_j |^jjj Jj) 2 tt LLLSL»j V 4JlSLJ . 4 j 3j ni^tl jL>fc>>Vtj 
CreatMusic (2^jU-tl <) jlSL^Lj jL JLLj 

<Yang «tiijLj))j Yin «(jr^» Lyy ^L>m-ujVI juj .4_bcjj 

^ t UI tt Cr J_C t CjLs^LjlJ! cXHJ A >>> 'A Mj Jj <^> 2 t< jl anJI JtHi 

LjL-ublj^JI o_uk ^jiLJ ...4 jL^SJI j-«-4lJ-4 Jyuj <^2xui^XI 

4 j < <i it I <jj) \ h 11 V ^j-uLU I (j_4 4J L1 3 4J& 3j^-uoJill 

(i ’ 1 iLctli t^-ui ^lu^lu L^_4J ) a ^ 1 7* a ^jjq) . 4_£^J U1 uLLuixU 
JiLo ^IjucVI ^_ ;r jL*_4 4_<_ulj jJ CxJjl L$j I 4j m <s>l\ CjLlusIj^JI l-uUU JlS 

(jl J Jl_LJ £_j|_uJI (JJ-3JI ‘(J^il (Jjj < It . clljjla SjJlJ 4_L4_aVI eJJb 

(^j «>»tl 4 JLud) Ming Tan «(jlj g-Lu3» p ^ c^jI^ (Wu «jj» 3j^IoIj-j-«VI 

^ jr lc L^jLjL- ujy- C< mi Mil Jl^ i4jjjlslj-j-«VI (j^ij)3l^iII (j 

.4_jjL«5_*Js I j_cIj_3JI Luojicljja Ci5LLt-uj 4_jj_re_uuJI cjLju^J.1 

4JbL^_4 Cj' jl 2" c,\ 4_^j (jL_> Jj_3JI ijijm i^itl Lclb^j 

(4_uol_5ej jl) ^yTo- ^^^u-uL-u I ^JJulII £)l 

CjLc 4jj-st_uJI CjIajjJ,! cJUjlL_uI JlSj .«4_aJl3IJL 1» 4IuJl>JI CjLl^Il>JLI 
(JlLa 4-Luua diljLjuoi t^-ioe-uJIj 4^lj_*JI j|ji£.VI (j-c «4_uoL>.)) 




&jOj.^iLJI QuoJI 


^jL«_tuJ! jrJill ^Ij^i jlisl 



Lixn 

]\]7 ! 

]/j\, 


i-djLjj j! ji£.VI) jru ^j^jse-o 

^Lajslj 15 J 

1-uiVl 

:20 ^jLuij (4j jjJJI j!jlc.VI) 

4 + 3 + 8 ,9 + 5 + 

1 ,2 + 7 + 6 

2 + 4 + 8 ,6 + 8 ,1 +3 + 7 + 9 

4 + 9 + 2 ,3 + 5 + 

7 ,8+ 1 +6 


4 + 5 + 

6 ,8 + 5+2 


^-<-uL_ul dulu j-A (Lkj-U^j 3jul JlII (Uj-a-a (J4J 4 ini(ll) Pi «(^L)» £)l 
JjI < „H QJ& 3jU>.|j JlJU 4_*Ll2 jJI i_jl t (I^»J * ! Cj Lj L<-U->J ' JuJulII 

4_i L<.u_-v- V Ji JlC. 4uI JJlc. (^Lj <j! ♦ dll j 

*JjL*Jt IJl^J ^_j_3JI i^LluT^' ^ 4_lL_uJLl (j-aSuj .4JUISJI 42jJL» 
j-a cr^J *<Ljj_tiu-*J1 JjllXI {_ys jjlc j-&\ tS ^* J ^ aj3II 

4-4 ^ Ijl^I L^K ^jLp. CjLuIsIj^JI g. 1 A\C. (JJO JljJulII (j^j£ 

I JlA c < 1 u^%. c «j < <Jj->JI jj^c, . 100 ^3 *30 ^u *4_JjJ_c 20 4ujJLa ^Lj 
(^ jl j_j ! J_a_IL>J.I . 4-j^ Mir. 4_Ij_La Q^- i Lq ^1 lujJLo JJulII 

^L^TlAVI * L 4 ] ( 3 Juk V ^HJI 4 JL<-u-I»I *> J_^J ^J^l jjl * j-LcaJ.I j-jj^uSUI 

. ^_>-^I ♦ ill ^JLc, p^ <7> * * I ^ <<“ ^liJI * *_ < A>Gil <j_uLj| *>^^I ^ jJI 

. 1 £~t 1 ojlx-4 ^j-c <QjJI CjLludLjJI *Uk J-<u 4 _ulI L^jI 

j_A ((^Lj» JJljlJLu ^LlTlA^U (J^_uLl/JoLjJI C. 1 CJ (_^II <—)L_*_uVI Juv. I ^jl 

j_*I)J_o ^Lu luI mi -vj . l_Lal_c! tC,, ttjkjj 4_a-3 (jL*!l» 4uL*Iu *4ui 

Lr^J * <j-J J Ju^_a ^jlSLaj ^jUj 3 JuL_uJI 4 _uLlc^IujJI 4^julU ^j)~ < <i a 

J »>*4l L^jf 3 ^L^ukllu (j^x^lj cLcjkll L)^ LuJLI JjI t <i 

(jr^l ^-Ajl 3~4l ^Jl j,j miJ ((jL^- lL<_u JlluoU J^ju^JlI) (^LJ ^uJl3j 

4 (iLoJlSJI (juj i^U JlI^. ^Li 3-4 j^ ojl^j . j|ji£.Vl ^ 4^jJI 

(J-iia-Sl L^_il I c. 1 4 I <1 «~i 1 111 (jJlj LkJUiIlc.! (jJI 4-4-iiJ! 
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ljr £i M £ La 1 q \ *, •"<. ..1 Ju0j . 4_o3I 4 -lL^jlJ I Cjl-jLt.u-5e.il c_-tJ^_Sj 

. gl ^ 4- <>■ tl * L(_iJ I CjLlUx. J 4_*_<_u l_tiuJ I ^ <^*>ljVl 
. I4 J L^.aTu ^.1 ' ^-LgJ £)£Lj ^-lj (^L-lI 4 3j4jJI ^_1C ^W-fl-ll OJlA (j^uHsl JlSj 
^JLXJ jCjl jJl?cJL 1 (i-Cajf L^UaI^uI) ^ S J ^ W ^*J ‘^11 ^ 

1700 j_5e_j JlJ_a (jj j m 1^ m ii^v- 4J !jJ£ Jj.}VI 4 4j 3llj tIO JJulII 
4-a^5l_U LxjJj i^^Luu 4j>-j ^jJI jjfc £)£Lj 4JLx9 4 _ujj 

jLSrif 

o_jJlj>JI <_jj_<jjLj>J 1 j t^r.j 4 ^jJl 3JI £ru-<aJt (jr\j ^jjal (jl 

jl i4_u_ul_<_uI jl£^I 4" < (i Jl>-I jjfc ^JJjlII *. 1 fc>«11 I J_&j . Ct jLI 1]I *. 1 tV, 11 
jj-ojJl ^jj\j-u\ 4jJ .C-<JJu>JI t_j^I jj 4_Lol^Cxjl^ tdl j j^ej 

, U , \ \ a l 4_j_3j) < .1 1_>JI cjLlU_»JI rtiajLa L^jJ! jJICuj Codes (cdjjSJt) 

jJajj : jcJ! (^l) 4-ul < u^ll c_jj^ul_>JI 4_j3 ^.}Jj 

. (^ uiC. ^ujLuuJl iS\ rttl 

dj^LaJ! *4 JLj1 < <1 II l j-C. 4-Jj-ljv. V j ^ ^ 1 tt j» uo \ 4Jaj|j 4 ^jj 

JulII Jlc) ^a-j-lLj 1_jJT JljlII CjI A qC, ^uJl3j 4 j m 

lj-u^ I^Li^t dJj^ .(abacus «-}Ijl*JLI)) juu L^t^j ^ 

C'-^e-iJaI Ju9j . 4 _j_j 1 < n ->«tlj 4 _jj_lj>JI ^.uklAlIj 4 _u^jI_<jjVI Cj Lj-cjj I jj>J I £j~a 
(^jl^-Lll) jt t4_ujkjJl (^jUaJil) CjMjUsI (jrU 4 ^MjlJ! l.imi) 4j^x^1j 0jJb 
w * j li ^Jl»JI jl_Ajjl .4_uLjj_LjJl 4^_j^>Jl tmodels 

CjL^LoiJI ^t^>» a 3j_al5e^3 C-LjI^ ^HJl tCjLl < n^JI 
4JjjJJ 4_u_ul_<_uVI l_A>jl jV.Ij ^j^sej CxjI^ JllulII VI 

^1-^oijVI 1 1 JlA . jjIdIjj-c^VU ts*i V mi < >< a IJ-»j^ »1 ^Ir. 

jj-^-J 14_uj_»JI 3jl <^It 4 ^_jJl£ 4-^.t.u / jjj t~>" tlj 4j^Ia_Lll £j\j 

.(J^SLillj ^^.l^TcvV' LLsliiJeJ^LI 4-a^j_*^ jijLlIcI c-Obj^ .^U-saJI 

(J^JtJLj ^ M ^11 (jLUb^LI J»d/l_L>3 Jjl ( n jJt dl<jjL>Jl i_jj^_uLj>J! (jl 
jjl-xll ^L^JJjVl C_jLujVI 4JSL4J Ji> I j-°J .-iljlcVl Jl3jlIIj 

mi»II ^Ua-tJI . 4^jJI jJ5e-> jj)U^H I JlA ^1 QJ)J m »1 4 UII 4_4JlS ^jJI 
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fejOJ^HJI QuoJI 


*4J 4 \ o mi ) ^ jJI j aj tlj j. A «>^tl i JjLlU *■j q a a j 

^LJI 4_La^_j_a^ tCr ^L2]| <_sL_u^J 1^ tLr k.l cjL>»j^ Cy *3 4_uljj^i<J1^ 3jjl^JLI 

QJ)J n <<M1 q I Juu *U1*JI lgl<nTmtl £ Lulu VI 0 JlA 

l_<jI£L« 4_u_uL_u I 3l.if Jl*JI £jj Jlo] ( mi!I cJsVIj jl £)JjJL p^L * 

CjI j I 4 t tl jL>uV 4_Lc ^ 't C. V (jL£ il t-t • mjJI jj) is\* II Wjjjl jL>u 
l d<— ljI j_>Jl «>>.!! ^_u J_$jlL_uj (^jJI JjlII jl_^>.j «4 jJJl*JI 

jIjljJLI .(>_*-jLJI l j-c. ^LjJI 1U Mij lj^_d J♦ mij l 

LjjjjI 3jA£L j J 4 t" < >n Jlj L«j tcilla£ <Lu_uL_ul Slj? abacus 

. Lu-uT 3j_u^ ^L3jj 
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S)U^A\ lUli & 

4 \M&\ ^ 


*l-i>J U^J ‘Cr^_>^' j^' Cy^ 

!^i\ I JL& t_ « < I II • UjjS J " lf ‘Cllji Jl _jla W-9JJ^ 

i"n n m 4l ^ t <ijl^ 1^ Jtal^ 3 t a jLSLfil (jl 

.^ jr U.il l BJljJLjlII (jJI LUj>J^LJ 

4-j| (J ^a- j < n II nil i 3 i^i j JUa^l jjla jjal^JI 

J-l^jUjLl (_£j_i*JI (jl_«J^M (jjjj l4_lijjJI (jljjl (jj3 

/, U.1^ 3 . ,.j . 5 t 4jj-L£ll*JI £ya ^fiaL>. ^jt JL*j 

4 3 ir~>j . l_Lul 4 u i mi i ,i~4 V ilsjJ,L) 4 _Jlc. (_£ jJI 

(jlj_L*_i 3jjL>J»l f^Jz) 43ji, t-iiasj 

4_lj_Lo (J .1 3 i ) JSIjVl ‘ nM <_J-i-3 a (((jjji^)) 

.(jl I !_b.jj ilijji^l i -kjusj 

(Jjja (jjs 4j-a-j i nil CjljjJI Jjjj Jill 

4_L^J!j .ej+L 0±t-=~h JSIjVl 

4jLj4 4j4^jJI 4-3jLLaJl oJJt ( _ 7 Iill 4_uLj_jjJI 

(jLSj (j^o i~. 3ltVil 4-JlLc: 

Ca-aaLjs ib-i-St * j-j?e_slJ! (j^a 1^ t» H ^ (jjUjJ! 

aj ■*■ 3 II a(J-4J (jjy-3 (Jlj-la 4 jttj i nil 4 jLjjJ! 
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abjLLI c.jii.n 


j 1 c . 4_UL3j_LI 


o- 1 ! iSj-^ !>=-" 

V[ a a > : I | 4 (jSLcJ V (jraULj-Jl 
U-5\ Js n 3 a I I Ljj_c. 13) 
.«ajljljl 


j[ La JL^ ^Jj LULL jbJ» 
L*- 1 ! Dj-b- 1 ' ' ' l ‘ " ’ 

Cj\ o-t^ o^J ‘OLL^JI 

.^VU jLa i-.SIUM ^LjJI 

JlUl a a<>JI a^JI) Pallas 
ja.i^juuauau.Cj^yi 
a *C 1 a j ^jJl tillj J!u ^ULil 







JlJv] CxjI£j . 4_u La jjJ I BjJLil j 4 _uL^_jJI 4-ujjJI Cj1 ^ 31-L 
. JUj-Cl I ^yJj-iJl ^JLjlII CjL^dLjJI fXc. (^Jb 

CjljLtia^JI Lr^ ^^L-uljJ ^Lj-lJI ^g3ll £)J 

VI LU r nm fjj IjLjfc . 1 > ,„n JL^il ciuJuw JljU ^Vl 4^J^JI 

J-lS ^J-A JLuIuJ t-flL.uTl$l ^j-4 L Jlj) iiJJj ' 4^_o>.Vl (>alU Cj Ij-LliJ I 

fj. o^itJ ciilli Juu OJJ^J (J^j 4 I 799 ^Lc. Ji^d Q^iLLj (j ~H*v i _ T b ^ Jii>. 
4_j_iLjj_jJI j, j r, (j-c 4_4 _iJl-3JI (__>!>jJLLJ ! 3^ I^Js (j_c LSLg-i (j I (4_L_u miT.j 
vl 4 lr £^srl i a I CjLsLSIlJI ^jajuj 4 j^£L 3JI ^JL*J,Li llLaS-l t4.iiu>Ul j 

. 1 ^ < «< 3 i SjJLaJ! JMiw ^lajVI Caj>o ^j_4 LaLL3j Ojju£ CjLj-4^ jIjVI 
(jf t 4-3 -jL^J' jlSL^>U La}L>. 4_j| <^_a J_4-*JI Ijl^J ^jLliJI ^ju^I 

(_2_!l 1 J-J_<-U_l £>^*^-11 £.VJ-AjiC-xu-o^t^ ^J-lt-U ^lo-L jJI j L>^ L)^ 

Lub-ll <- 11 n^a-4 ^jJL*JI j J <<o 4 V jl^UVd I j_ll^ <—Sj-tluJI I JlA £)Ljj_lJI 

4 Lu-mJ 4j I t ^L^cuL (jj-uL^JI ^Lja j * 1 .U> 

(JC^jUII 4_C.J_4^5C_a C-aJJ^J 4_4-^_C 1 IjJ JJ p ^ . ^jLuIoijjJI jU;t,l 

M ( nVl J) t*M 4 U Lt-iIaL>. lj>J_3E_4 LoLIaJ lg if 4 lj)it^» 4_<_uJU^JI ^lc. 

IIj_cLtiol j_3J . (85 3A <^tl ^Jajl :jj_uJ ljIs^ Lj_3_lc. 1jL>oJ I jla ^jl^) 

Cj l-.3-i.L-La .j 4_I q « j I Jj_5e_4 ^Llaj 4 jI ijr i£. 4_t^ t—il < n^JI j.h m (jl^ 

Cj\£ 4_j 1_£ i4JLjJu>Jl A j 3 j < 4^>.j 4 jI VI . 4_Jl4-C. 

J!l4 - ^4 T l>J»I 4jjLj^jJI jISL^^U (^jJI jL-saJI 4-<al3j VI CjUI^uVI 
4_isl_3ill I-L4-1 -S j 1 113" CgJIjLc (jy^Ilj - L^JtuIajj 3I^J.1 ^ - i ltT ij 4 31»"11 jlSL^VI 

. 4^1-4-^ VIJ 

^L^YfOi 

4->-L»-J 1-4X- L4L4J 1 3h V 4 l^M Ml 4 >JlA LLcLiI C_sLgaJ>Jl ijr l*J 

4_Lxilj-i 4_ugi_uj 3l J? 4 jLjj t«^jl»JI 4 jlI» 4 J 3 Lj 4 I 4 UH 4-Lua jj 

^J-Ojj 3jj_>J,l 4_4^L>JI ^j-4 ^l5v_Ju 4_i£ Ijlj (J\_LjLj^_l1I I Jl-U ,^4Tl>JLI 4 • J lto 

♦ 4.lL4JlI I CjLLal mi ?Uj 4:3^Lc ^ I L^J 
. CjIjL^JLJ ^j_4 ^-«-u-3 L^jI ■ ^1 3^ CjLjLo^JI (jl ^-Cal^JI 

l_jL*J| JSL^iu Logistics (4 j3 <« ^jJLII) ( jl lu lIIj) JLiloVl ^-lI»3 
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^l^cUl Qb^-JI pLo S3 JLp Cl I jjOj 


• jlILj 4_i 1 *"< i »V1 ^j-4 'jS-Q-A j jus J^L t(^ySLul£LJ,l c_iL_u_>JI ^lc 1 ^ 

*4-j-j 1—t-GaLjjJI ^Lj-Loil {jt £ U£ • >' a ^_ r ic.Lj 1 «>»ji !_$_&] 

^-1-3 ^LuV JJa ( j-c CjIjL^II J 4 < <n j . 1 a ^ Umi jIo <_yJI JjvIjJlI 

4_uLjj_LoJI CjIjL^JlI jjl ^JLjlJLi ■ L* ,"\j"\ d iU" CjVLajlL-uIj d_jj*_u-a 

((^JLu_ujJll lJijJG il J!La) 4jy£LaJI cjIjL^J. 1 ^.jjjLSilj 

. ^yLyullI dal mi )]\ (j _a Ij Ju3 3 o (>iTi 

J-*->«j (j? 3 _a JljV L^j? VI t4_^Lj cj! L> -v^La &jjt> LLaL) ^ Ijla 3 I 
4_u_uJJL} (4-u.t-uJv.jlil) CjLLxi^JIj * LdLc. Q^^sejua .J *i La Ju9 «^j^_ 4 LA)) 

t—il mi >JI ^JLc L)L^ jJLJ .4^>UJI ji ji_u-saJl^ cjIjL^II ^jl>.J CxjI^ ^_JI 
< Ls 7id j|y». VI IjdI ^Jlc. 4lu_ujl_A_4 j s>~\ 3 ^]I Lj_aL_u 1 Ab4. a ^l£LlL 

(j-tia-Lj £-<GajJI I JJh ^ji£j . LjyLa 4 _*_a J-aLuJ1 Jlj_l*U Vj 
^ jL^jLlalLa 3^J ui L&jj-ajj j|ji£.VI 31 jJujj . Lfcjj-aj J -il Ji£.VI 
1 •jiU £)| jl (JjyC^LI Lal_ 4 J *\~,^- a LLfT l_A^-il VI tC-tJ Jl_>J! 

t(-jl I M ->iil ^JLc . 4_d_<aJt]l 4 j a <>m cdl£ La (jl j' (jr ^ 1 tjLLsyu 

J_l_IL*_J L<fcjj_Aj Cxjl£ (J^>~ t4_uL>.JJ 4>J>y3E_A aLuIuI j y jIjicVI CxjI^ 
Oli) • cA>l <( Jl)) L^j ^J-U-jJ SjjL5tA 

(. 3^-O-VI ^^.jJI ^JlA (jyJ^ ^ °I I jyLt-u « i jJyt-oL*J,l)) ^ te>« A 

:<L> A iftl I JlA ^3jl[yJ LaJ^ O^LU^U »1 aUH 

cLl^ JlII . JujlII JjLLa j^>JIj t(J_A-*JI (JjLa-a 4_tIoljyIlj 4<_JjJuJI JjLa_a ^JL*JI 
jj_aLj 4_La_jLJyA O-iL^j 4 jl_<_ajaIL<_ul 4J ^j_A _}LLjj V l_ajjL»j ^jlj^il ^JlA 

(jri_j 4 J4?j<?^tl (iajljjJI (_yiiej Ltyv l_Ja_iI clx_jl^ L^jJ .SLpJI Ja-o-L (j-lCu 
t JLUI ^J—1—l-t-u L;r lcj » 4 JI r. I ^ ^ J j L>" (^^yje_i j_A ^yA jLJJ aLlcuVI 

^ ^Lstj ^MJlI ^yojL^JI Qylll ^ Parmenides (^ju-LlajL) jla^ 

(j I c-xae-ta i 4 j j-Lt^ 4J (j I yib . 4 j j-LtSll Li ^-TlaTu I 4JSLaj V Jy>* j_a (j I 

4_jI cilijj 4^j^ j < (i a I Lh?*-^ (jl VJ . 4-< u a j ^-lC. j I 4-lxloj ^j_A yG 

(jl 0 yJ-Cj 4_<_tLaj ^^^yiuJI ^jl ^ysa^LLLlI ^JlC. LLlLd 

JIa JjL^JI ^yaJLJ ^J1 yLsJjJ CxAi 4 _aJ 4 <Ll1l£ 1—<JLI 4>Jl4^ ^^3 * 

(^jLJll jl>.I .(^J^LlJI 4jl a c, J^u3 (_^ll) 4 _u_u_L>JI Syui/Lm 
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o-£ail ^ V liJI ojf L^jV) cjjuui^l o?pl^Ul ^LVl 

(^-SJj o' er^ (jL_> 4_J^seli] £-4- < -uJ o-£-J pJj .(^I^Jl o_4 Jj 

J3»lt 4 _u_ 4 jL_uVI 4 <?jhjJI CxjI^ t^'jJ' . 4_4^L>JU 4 j ' 4 f. ^1^. Uj-do 

3j)JjL>JL' Luj-^-J o-C- 4_<3 JvLl 1I ^.LLajvVI qjQ a . ..t I ^jLllJI 1 t»>^. 

. 4Ji_uL5fcU 

j-Aj) (jV! l£*-^ l£qJ^» dill (J' 4 »"i > » ' o' 

j-±£- oLaj-JI jl treductio ad absurdum 4_3j^iaj ^jliIlojIj 

j.-l-ulTl! I o' o' O- 4 t4j JlJj-c Jl^I tZeno «jJ-jjwj (j-ujLj-Lpjb o^-^j 

(j_^Lj pJ . ' j ^ ^ 1 ,>><3\1 m CxjI^ 4£j_>JI o'L. Liiajl ij <Jj iL-t-i-as*.j ^jlSc-luia 

ij^ jJl*J' pi i i n SLLstJLo (J-p-1 l£Jj!uIi' .pjic tiJllA 

4q 1 j < <i tl 4 _jI Jlj 4_c .\ A~ 4 Al A~>-1 , ,.tl CxjI^ IjJ J'jjvV' <j_4 JLstJ ' ^ ^'J 

Oj^-J 1 $ j 4 SLLseJLuJ' Cxjl^ ^p-I' 4 U 3 *d' C^9j ( _ r ^ o^>- 4 jV 

c-pcj ^'^J' pllol (^jJI p^ > >«tlj .^LjV' ^J! ^LJl 3 c^j^o 3LbtL_uJI 
Oj-^-J .(180 a ->- A ,^tl jJajj) jljVI 4_<_u_3j o^i' ' *'• A w 3 .j £j| 

4_jI 4 <j_uLLJ' Jl_Lc ^jLoJ' Ld'j^UIj 4_>jpelli] 4_d3jL*_4 CjL>»1Vm < mV' 0 Jufc 
OUuj 4_jLs /a JlJu^J,' jjfc J_3 a!' o^ U.J ♦ L^jLuI o^*-aa 

C^ai-l! L^jI 4 ' Juij-a Cj-txal oi * Lu-u'J->- 4Jjl Juj LLlIc 

o^Lqj (^*jlJ' ciJ'j j_a o_jSL 3H]' t-jjJLjil J ^'jJ' */lt 

.o^_ 3 jL-J' odlil' 1-4^ 4 jj- 5 cHI' £-a ^jpjIau 4 jI ^ic 4 _lAj-lI' 
'j^JJU Vl_J 3jUt_J' jJLUsj ^jJ' 4j^-5t-J-J' (JsaaLdD (-d^LoJ ' JJt 

jl 4^L«VI jLstJ^' 'j-L^s»l jj o'j 4^5cl<i,' Cj' jLUj)>laJ' LfcLpj' 

4_J_JC_Jo_>J' 4>Jj_L>. ^JJ 0 J-o'j! J Ju -£3 I (^jj' ^j 7 m^J' L-^qJLj 

.((S JuVI 'J) MM »*1 o' Oj (J-A JlI,' ' J-4p*l-Aj ' J-«JU2J)) jj 

JSL 4 I/ Jiitlij ij 44 3'U 4 Cj'o- t - uC J' oj^a j-iSL3r<J1 ' JlA JlLc 

^j_c LtK 4 A1"4-a c__4JjJ uJ' o'-J oA-uLjJ2jJ' ol^ .lJloIjuJ' 

a 1 1 A ♦ 1 1 1C1 a t | j t^s \ 1 A. t 11♦ It ,^n ,s~s~* - <s <—ujj L-^rd'4 . p 1 i♦**<1 1 

(j_4i_jJj ^LljV' j-5tj 4_p»J-4J 1 j'3r, o^J dsLilij 4_jJ . ^- L ^ T tSL^ q-lc 

4_jJ] l _4 ^ Aj) a A i U> t, 1 a A j A 11 4 j j_ 4 _ujl_ 4 -J o - 4 4jl£LcLj 

. («C_jLtJA^J' pJL*J)) jJ^T p_4_ul 'j_Aj . j'JlcV' 4-Q t^> ) 4_4 _j'o^ 
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^I^clll pLo S3 JLp Cl I jjOj 


JJL<3 L-t-Lt-oJ 4_t^3jJ9^_4 Cxjl^ iCaJ Ju>- ^-UL4 Lj t 4_UjJ_*J I 4_culjjJI I £-4 

Cgjl£j (|<U^liII (jjj W - t JI JJ-4^1 £_4 J^LjuJ Cgjl^ l^jV . £.|jVl fiJJb 
jj-u^LLc ^ JljJ_3j 4_4J 4jI VI . 4_2lLaJ,l JpLiL>JI CjI^jjlIII Jup^j 
(j-4 4-j^ mi ill cjLoISJI ^ tj tlMI ^JL*JI ^43 

j^* t * tiJLufcj .4_^JVI ^Jl djLfoVI (jjJ «4_4i_uL>JI» 

Ljj9j It^j-olaaiSj-ukj q 3 4J-S Jli-4 lj) 3 \ < n 

,3.1 •(jjSUI L 4 I 4 l_3JGj (_p.ll «j^aL ulII» 4_ufcLcJ j-jSLalLlI 

4j9jL>. C< < <m!j ^LuaLlaj 4 _jJ_ 4-C (j_4 Ujp» LjI^ ^JLjlII £)I Ipuap&l I JJt 

4 j 4 mi 1 Lo jjfcj) 4^JVIj j. mi iH Ij_jL*_4 1*h mi ^jLi ^jjJ 3~»j lpl£j . 4 ♦j «UU 
CjjI p>JI CjjI^ JlSJ . 4_Lo LtTuJ ^JlII (_^JLt-oVI p&p>JI jjfc ((Bjlil» oVI 

jJt\ ji^JI (J-oL-ol ( jr 3 (j-4^J (_plt 4-g&-LuJlj (- M i nil 4^A_) 4^>UJI (pC. 4_4->*Lj 

4JLxJi_>JI (^1 L^p.j-4 u.aJI fj (U^rlt ^ 4 > nVI (ps>^L>*VI (jl£j ♦ 4_ut_ulaJt 
. 4_d_guldJt tjr £ 4_u_uL_uVl JjLJLI ^ fc» ♦ n jp. 4_jjj>. I till j jl jS Ipu rt-lj . 4_jJIj 
Tales ^j-u-JLU <jl£j ♦ 3^1^11 JjVl Mill Jj-»- jLSLsf 3 jlc c^jI&I jlII 
^.u-jJj a ♦ j « U. U ^j_4 4^_ggJ 4_j U-lgu VL) ^ jt^tl C-j m ^ j , ,, <V*< JjLv n A | 

i—£j_C. ^jJI jLp»jJ! j-Aj t^Ull c r < - : ! e ^ 4 jLj . L^>.jL>. 

4JL>JI ^1 * JllUJI '3 \*s\ »^tl 4 J|_>. £ja) j»uuj j-Aj 4jJla1 mi 4 4_jLj 

^ <4jj>UJt ^JUJI ^1 44 UI 4^LJI 
« ( _^aJ_U_4-tgi^j I)) 1 <( 4_Jj I J-U3 l_t£.)) I3 4 lLJLlAJ 

4jLt]| ^p^l Heraclitus ..UjIaI^j t ^|^]| ^p^l Anaximenes 
jj) .^_4^1 _LaJI 4>JlA ^-j- 4 ^%. tuljlJ! ^>-^1 Xenophanes 

.4jUjV! ^-4 ^I_UlII ^j_4 3j_4J J.& ^jil JJjVl 3^3 L-u^liw lj- i^i'iC- p ^ <>»♦ < 

jl 3^ 4^d_uaiil4 Lj^ (jyjil 3 jl£.L2J! j- 4 l_4Lse_4Jijlj 

I 4 JISLcuI 4_4lilL%-4 dul^ ^1 ^Itil 4_jijVl ^-L^LLjlII ^jL ^ U ^-J- 4 JV 

jl ^jUJI c_jIj_iJL^ c« < m jt j-^l_L>JI t 4_j_4^_lII LaLp. L^LL3j 

.4^jJlU 4 U.I jl jLUl jl * 1 ^- 1 ! 

ijr £s { J, Vj 4 j 4 If. 4 1 mi 4_3_j_3_>JI CxjL^ CjI mi^LUI 4>Jub ^u> ^jl 
4_3 _jL<_4j «4_jJjVI j-uoL u lJI)) 4 ♦ j iUj ^JulII 4-H<-uVl CxjL^ JlSj . 
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^ .<J*J>JI till* ^ ^jLdl ^1 4 w.iil Ll L^jljV 

« 4_j^_3eJL11j iiliVL>JI (_)-hju , d \\ \ C-<-jL^ ^ *j <t^tl jtJjLill 

( j-« L)^J Oxtail J-jl jJ! <jjui]| L)-^ l£*-^9 ( J S&J 

(J-u\ Ij->J1 (J-S-C. 4_U2 _xSLI Liu Ju». \j J > ', 3~ ^ JiiJj 4jjli 4jjJ^U ((jJ) t^jvi 4 | 

1 JrtJttVS LbfcJ JLufc.| 4j^liu lilli JlAJ jj-U-JLLsj^lnij I ^jl>.| fU .J mh II JlIc 
. LuwjJ^uJI 4 jLjLIiSLI (fiLotal 4 jJl3j fib_ulj_i (j_$_ualu 

iLuJu>. ^JLau 1 g i mi I (_>}LlU (J_l 3 clJliil (jj-SJI (jy^) (j-« Ju_$j>.j I Ju9j 

.dLpJI JljSb liJljul IjjL^ JlII 4j^_usljua (j-* 

I^ILo ^jjse^J 4 t/~)j^. Cul^ lilti 4_uJ_»JI CjIIl^TJ! ^jp3 *^lli 

(j-^Su 4 _u_4jL_ajVI 4_^l]l C-ul£j . fibJu j-aj ^j_a 

VI ^Au_uJ V (^yJi_u^il a. 11^ <11 ^j-c j-ili-JIg> ♦ j t t-s 11 fib_ulj.} £)l 

3jlu ujjj* cjL_uIj jJI <>jla cul^ Uj .4 ^jji 1I 1 ^ K <n Vj * Ijl 

cjUMjlJi t j^jLii<>c u.^) a^uij^M^ti liiij^yi ^t 

4_3_J_3_>JLj Jj I »*M L^_lb 4-LL.LC. jljSu (j I C-U9CJ ' ( w 3 U /1 1 ( J_J L ^tHj| j 3J ^ Lpl I 

fibV lilLUl ^lc jiu jl3s tJLiUI Jj« <»(_yl^-j ♦ (4j m 3jI1 4 ^jjlU ^l) 

.^juVI JL^JIj 3 jJL>JI 3^.tl LUa3jLu_uJI c-^I^SLII <j_uj ju 
u-t^l jSJIj j, <v 3llj <1 <; (iilt 3j-ii>Lll 4_<_uljjJ! ^IV~Uj ^ru^llll ^ <s> s jisj 

L>.LL) LAjLuLcLj ^IjUvVl ^Jufc ^ n~i \ 1 < lilli ^yC. LudI J 3j 

<L*£lt ^-3 jLc IjJl^I ‘^IjVI 4-cLuIj ^Jl3j Jlajj 

CjI Jl_j£j 1II 3 1 <^ t, (iIjLLuoI jll Jlusj (^l) ^.,U II ^_^_Lc Ijj^st^j (jlu cUIjlII (jt JI 

^1 *s r< t nVLj jj_*_j V 4_^j_*J,l ij Lu Q^jju IjjjSu *m > „V1 4_j_ull 

Lu^jt Lo-jjj t (d J 3 U > n 3_4 Jl 3^4 ^j_A U \ \ d . 3 U m «U^L>J,Lj l) t- < > ^ 

ljl_A^ « (SJL-ALuJ-U a!J) II «■ J) ts~> ^ylc. dsLu-O^iJI J ^l) ^1J-31^VL> 

t 4_^_t2^J| cix^jJI ((4^^jtXI» ^k^ljl ^1^-i ^J| J1 3~<^VI 

4j Ju^-j eH^I j^-UI ( _ T b <;ljVI o'jjt Ci V > il 

^ l^rTi fiLutS^jJI CjLuIdLjjJIj ^JLjlII fibjjljJ CjLsjjl^ ^jLu ^Jl>.| ^jl . 
^j-UiVL-al p i "1 r I ^jujJI ^Vjl CjLjLS^ jj-c Ijl>» Jjl3ll VI Jjj fib I 
jLl^Vl Llj^JLj 4JLaL^ 4^.fibL jJuJ Lc LujJ (j? . 4J *! Jlc.T 
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aIaxUI ob 9 -JI plo S3 JLp Cl I jjOj 


aJ 4_jl_3 t^g-JLLa J t"» , ,.j I . . lLdI^JL_u 4_<_ujJ_a L^j C_JaL>. ^IlII 4jj jJ.1 

" 11 4_j I Lo£ i da \ j-hj-u ^J_l9 LI ^JaJ 1 Cj IjO] 1 ^ '""f ^j-4 ( a J^ I {£[$- LJJ (3-«-» 

J^L>. (j_a q nUjl^j-ufe Lai . (j-alaj^S-OJ Ju J) 1 »*n ^1 1 jl g c, La jJ 

. 4-lo-L»J 1 443jjlLI {jjQ 1^-la^ ljJsa_C/ ^J-o-tTaJ i IjjuUi c_j^T iSLa ^aLajj ^a I 
L^jjp jl ^ nil i dVI J j j iii ^ jr J_c 4 < n nS a (J-a->* *^1 <>Jl>«j ^ 

JjljaJ . 4_jic ^jjse^JLI ^j-a SjLc. jLtitJ <Cal£ J_a^>* . 0j1 JlC. I 

^j^-I .^jjJo^LsI La^jjI Cj1j1jj>J1 Jl>.I ( jr 9 C< mi4jjj 4_JLo^I 

i J>.|j_tl ^Jl>. 1 11j-aLs gApI ^jla ^j-aita <jl cJi_aa_Ll.l ^_tc (j-* 

.^_La3jl_*_a JLa^.1 


UUi&Jf *f*§2f 

J c* m <n 1 a^aJual <jl£j «(jl <?1~ V a ^jL^JlC (jLaLlaj (jd-ulaj-JI jlc. 

^To-j ^j_u_aL>iJI QjJiJl ^j_a la Ja ^jIlSJJI <Lajj-Laj 4_aL*Jl CjlaLt-a^Jl ( J-c?e.<.t.a 


«4_jJij^_j_^J 1 )) j|jLC,VI ^vl Lh / < Lai J £)L£ Ja9j t J^LaJLl JxS (JjVI Q^JLll 
Lalj t (L^a>.j_ii» ^jJl ^M_JLl juu ^Ifdl oj-2-Jl l ^\ ^.* 1 “ 0 Herodian 
j_oj 4_oIa_La (_ r Aj t Attica « ISLuI» ^Jl 4 j < h i) Attic ((4-tSLaVl)) jljicVl ^LLa_a 
jjuiLaiVl . (lLILlA Lu-u-Oj VU-CloiI .il JlcVI OJJt C^-Lq-ftTn-ul Cl<- 0 > L- L uI <_J^_>- 

i~A ^Ktl rj a ^tjVl i a^^Vl ^j\l ^***« • ••% 1<1C 1 ^ tl j* 1\/tl & ^j.,\, ».l 10 

4 la t**f Mill CiljLiVI ^JlC. ' 6 La^-lloTJ j! Jl£.VI 4J1 JlJ 1 

^LkUL jIjlaVI 1 <1^.;^ (jSLj I jjfc . IjjJLajs 

jliil J& 


1 A H X M P P (* 

1" 


XHHAAAIlii P’MXXHHHAAAA 

HHHAAI 
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4 11 H i ^jjjSLuiVI jl Ionic ^lill j»Uilll 

A' ( 11 f _Xji j£Ll_l 1 JL3^ . i ^ ^ 1 ^ a • I , . 11 I 1 t 1 . M / II I 1 I /T L*. y t 1 1 

Jds JjVl oj^JI J>l*d a^pVl jIjl^VI JflM ^LLao^J! al^V 

i_3j^>.I SJi^Lj (jjsj 4-uljj.iII (jj 1 Lsjl>. 24 (jjs LilJjo 

.3d Jjta d_a-L3 L$ia (J^ ^1 JLujil 3j_y5t4Ji 
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jj JaoLjlILII (jLSLaVLi IjLc. d-ad^La (JjJsa-i LgJI «i > »lj jj^ajJI dLaUc-Lij 
3J j»,,, ^_a (<uLjJI dj? _Lu . ordinal numbers (<Lijj3jJill dl Ji£. VI) j jj i.i^ll 

(JU dlli^L*JI (jjs JJLC. <Lad (j^ La^ idlljLSiVI (j-0 JljJulII i_£_jjed 

ciiLjAa-i J-3JL3 Cijl£ diLil <.i->JI (ji jJ^ILsJLI (j jjj .27 L&jjlc, ( _ 3 3ll i_3 ja>.VI 
dld-ai^a tiJ^Ljjil (_y-3 L^JU-dld Lalj d-JLaj 3.1 i>iia (_yl^. Lai 
3_jJlj*ljVI dlj-c.VI cJLla jl3j . («3jll3LLo» (_yl»3 4_dlj^j d aK abax) abacus 
(jj-3ll (_y3 d_uLajyJI j»lj3jVI I gl - *- a CaLs. (jl ^I Ljjjl (jyS (J a«" * n~ d-uLjjjII 

.j-iUIl 

^y_3 CjLaj d V i 11 ■ a 580 ^al_£. {J j—a 1 i n ^_3 _) 5~^~ I 1 ^ d—L 

(jl^lijb (^yS djjljLa. (_y3 j»l3l JL3j . d>UI (_)j 3 500 jalc. LJUadl ^,3 j»bjjjb-ui 
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^l^cUl pLo S3 JLp Cl I jjOj 


20 (Jtj-la CjLj-l^LjjJIj lIILLII Ju9j C-<-L>- 

c.t-t>. LJLLajJ c_jj-L>» j^Lo j^LJ.1 525 ^Vc. • LoLc. 

1 <>>r 1 t 4 -ll<-u-lJ uLbj 4_ki^L>JJ ijr h 4_jJL*_4 4.lL>JI £ju& Cu_)l£ . JJjlII 

Jjl Uj (jL^ L*£) «s.L».l 4_^ii_Lo)) 4 _ulaj>JI 

L>Oj_4_j Qy5Lj Ju3j .CjMJjL*]! £ya ^Cj_c^e_4 dol^ L^-slj (c-JLiJI 1 

.« 43jj j ^ < ; y » ^ 4_» ^jj! yilJll ^ -a To e-^- U 

^3 VI j-^I L^i - 4_u_uL_ul jlSLsl j ^j-cT 

:^LU! <>L ^ ^i* ^L^VI 

4 3iUU 4_3 _uL>JIj . 4_<_uJl3_a 4 U-v. j g~ < mIj J&. Jui] - I 

jl5!^VI (jl .JSLcJlj JJulII jlS^I (j_« 4 _o]Jm« L^jJ . 4_p*jj (Jj 4 jjL« Ch-o-lI 
. L^lc 4 i 3*n M aj 3 jUI <j_a ^-uj 4_<_4 jJl2_c ^ufcLLa 
<J1^9cjla JJlc £jjJ| . 4 _uLvjj cliLtjl^ J5LC/ ^IjjV! 4JLII JjJL>. -2 
L^jJ.3 jJL>. ^Ij^VI ♦(LtiajI ^jLcujI) jiJ ^Jl {jjs Lulli 

BJljJun. 4jj_u£ J 3~ n *<U 3*4 (j-cjJI 3_}jjL5t_a ^jJ, ^1 1 ny VI ^ jr 3 J^o 

t 4 _j_£^L_>>Ij 4_jJ_J1c. 3Lpw ^Jl JllliuJ ^yJI tSjL^Lail ,^y>-T ^-<.ujv 

. 4_JVLi }Lal£ ljL>ol jJLuJ «3LpJI 4-Ue-«J» u ft n V 3jjJ qjs 
. CjI jLialll Jsl_>ol ^j_a ^H_u I JlAj . ^jLLwjj ^.i .oLa 4_4J -3 

L^_Lq J5j ^yaJL-JI J_C 1 ^ (Si* ) j£.La3j 4_u_uL_ul CjI jl 3 j miT. jL>*JJ 

L^ ^JUJ! (j_uL_ul ^^ ^_yJI *CjI jl <>>~U oJufcj .4_j^.l JljI 4 

tL^L^Jl/i.^ ‘.j-*jl1I/j-l>JI ‘.^_yjVI/j^jLll *4^yu 

/fuSiuJLI i^aiaiAe^! i jjLJI/jUJI i4^JI/o^-a]l ijL^JI/u^l 

a^lj^J! 4_j_jL<_u_jVI cjL^MjJI 4_j_flLtojJI -4 

4_C. LT b Ju^jJI LfeJij-t-uJ 3Lo» »L<-u-(Jlj JU»jJI jTtUJU I C-OeJ . 

Lr ic. l-xJjSuj . 4_<_ujJUsI 4_La_>JI J^cj ^Jlc. ^J1 cLljoTJ 4_<_u^_<a 

. JJutJI 4_<_ulj jJ JLxB I JlA 

dlij ^Jt i4_tic <**« 31-^ ^yJI 4 4 _<_uJl 3JLI (jl -5 

. jjulJL a 5U-.il jis^Vi 








j»bll j , JUSLJ! ^1 J^t ^ m L^J! ^ 4-cJjj I jJ 

t £Lcu.£V 1 1 £jfs../Q..) i 4_c.L*a_>iJI JlC. 3 • * ^yJ j ^ 4_cu1jjJ! ^ylI 

Ijuilj.^JL»JI cjLuIdIjjJI jlcIjJLJj 4JVI 4U-v. cj! a Mil jUll 

^-aLtS ^ jJ 41 LU!j <h <?**■**<Uj Ijlrtlb q\ 4_ l L > J' aLt^cl O^J 

^ 1.>>r t*C ^jJL^a g.L<-u-<J 1 jJ loj i4_ij)^_*J! (j 

Jjlj *(^-uj I JlAj t4- i L > Jl CjLLsLioJ j_j_a->- 4_<_ujLa-<<» JU*jJI £-a <„~a 

^L-L-cul ^yJJ 4_sLla) Ju9j .4 _CJJl 1II tU I njlJLl J-^_l!! (j! JlL ^ 

LJLl (jl^ L^J p (f* • A ^LUU-A (jU ^ jJI J-oV! CjLuioljjJI ^-lLaTu 

. Jjju Cxjl^ CjISJUaXI .^gJLaj 

. c_jL<- u_>JI *JLc llLt-S (jI JlSHajj 

2UojfcVl c-il M,^n <*JLlJ Cr Lucl ^jJ! u ^jJ! 4Sf jtfJXI 

1 JlLt-u C-J Ln.i_>J I ^ \ C,_2 4_U_<_g->.jJJ 1 ^_L,LCJ^ 4 j J Jl*JI t^> / A . 1 ^ , ,, < 

4jL^ 1 ^yi^. 4jfc_L^IjJI 4JjVI ^j_a Jala]! 4_aJ (jl Jlu . 4_3_>.V <JIjla 

Juu jj-<u 4_cujJLt! L^3jL*_aj 4 _iL>JI JulJi^. JlSJ .4j 4_usL>JI 

; a jj V^~r a 2b*&XI jjjLSlJI CxjI^ . 4-ujJ Ijlj-^T LkjLtTuC.L> 4 jj_<_u L^jUjIj sq'< u4 
^)-l3 JlSj .4jj-<_uJI S*f» ^JlC. Mtftl (jjjJj »1 <>>r.VI (jlSj 

oL» j m. II 4-j1 m4_jJL>JI fl «>>^t jl^I Hippasus ((^j-^Ll-lA)) ^jl 
<U % i<>>U j 1^^j4 4jL^ 4JLtli_J (jf (^f) .(irrational) («»») jl Jl£.V| tjh*-* 
4-lL>JI (jV <tee-X2e-uz jjlL J Jloj 4 ^JlA . 4-<-ul t 4_xa j -Cl x j 

3^jjv j_a jIjlcI ^j-4 4 jI il rational « 13U <4^ ^jLi Jj CxjI^ 

(JT) 3 i U ixa 4 JL_uII Ijj>JLc t 4 3j3->JI .4JVI J-3^. 

(. jljlcV 1 _AJl>-^ jlJ lC.VI yA 4_3t_jj^_<-^JI jlJ lC.VI (jl (j-a 

iOLj_tIoLjj_II ^aJLc O^L^Lj 4_aLm] ^_yll JoiiAJI 

4_<_uJl_L^JI p \ r ^y£ 4_L&j_JJ : U-Aj t La-Aj-ic. 1 Cj LbLtfoTt^'I ^y!l 4_b LjJoI 
^LjuVl ^yb jIjjV! Jj-La J_uQ] 4314-a-<-o 1 J-a->o 

. La^Lu j! 

^yic. (j-iaJj 3 j,j^ Mill 4 -Ia^_jJ,Lj aL>* (j-a Jjl 4 jLj JLalo-l Jl>-V 
(ji.. xJLiaJ I ^yJtJj-a ^j_a-5e_a ^jLtujj jJjJI j_Jj_a 4jjljJI Cl cilia ^_y£» 4 j! 
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^I^clll ob 9 -JI plo S3 JLp Cl I jjOj 


4(_ r _uoljVI ^r mi a ^j_a <Lbj)j_*_a CxjI^ 4_ufcj-JLlb 

'OSJ^i ‘-LLLj 4 CjLcIj-aVI aLu (j-c ijuu^A 

jjfc (j-ujj-C Lb^ <jl^ LI La ijr Lc. (J_jJjJ 3Ls >(j 3j i m ji.L (3' *~J La-t-Sj 

cxaaij I JJt £)l jl t4_m_u_uj_I,l ^LjuVIj jIjjV! 4j3^LlII * * .^rXl ^jJ| 

JljvI fiUL_) . 4_jJI c_x^uJ MI~^V1 lj_A (jl Jl£J_U (J^aj »<U 3*4 4_JI 

CjLljI j_4 jj>.V! ^-lJj-j?&ILI' ^LlU Lb*. a 11 ^jjjL>oVI 

J_jL 2 4_blj al <>> 3 11 J * mi~ 3jLa alj-^JI oLj Empedocles «q >< j Kj-sLi-al» 

JljJulU Lb}U* i j-Aj 4jS*T <- m < (it 1 't a g J <-flL3uSlj . (JsaLi-uaj^LI 

^^^SLa-JJ 4 _l>.j L>JI 4_*_ulaJL JjIt~n <—al mm^VI ljuk 4 JJulII 

. 4Jj)^ I li ) <Q^_4-S3 (3^1] I 

(Jlj-LI da_u^j (^liil jLjVl ^ 3 m jJj_j 4-a-^-<-u-Ll. 1 4_bLu_u j_ 1,I CjLa-i-dl (jl 
(jru 4 iMiill OJ^ D^* bdjj Lal_5e_<_ujl CjLa-*-dl ji£lj »4 Uj > >n t- < t n n LkjLjl 
(jl) .^a-i-lll 4 JLlL Cxjuajjl jJI La-l^j * ^ ^ J ' jabT 

jbj i * is>\ Ljubl LUs . (4_uli<JI 6jJt 256 (Jjljl4j jlL^j ■ L t U C ^Ju jbj 
4 jL 3 4jjjJI Jjls Lio^Lbs LI Lai ♦(jyl^.l octave «e3L£j?» 4_aJu ^a I <n Lula 

,1 ^ ^ aJSLa-a CjI^^Lc »t^,,,, J Cjl^Li53>LI . ^Abi^Vl l3L(^jV! 4_aJtJ jJjj 

: Lal_?e_<_u_jI CjIj_ 4-^V| J-i^l j!JL JU3*)! L^jl *1:2 4-u^b L 4 IIjI^V (jl 5! 

4 ( jlj_a_b La J_lc. La-^-oj-^a Jb^jJ Jj-LaJ! (J-41I3J La^J (jl JlIII (jljj-aiil 

^-4-txL.) LuL^ 2:3 1 a^jljjo 4-u.gj <C<jI^ 151 Lai . I: I Luk 4 i 1 MilLs 

163: 173 (jrAJj_LaJI 4 \ 1 .1*1 C-bl^ LI <bl Jlu *4juIjJI 44_jjJlc L^-Jj ^yjJI 

Cj L a -L U' b)I Cilh^>LU 4>JlA JlLa ^j-a 1 nl 

( jia_*_jJLj 1 ^ «>*♦ \ LfcjLjl Jl^lol (JlLaJ (jyliil j|ji£.VI 4 a mm a 

e-tjjxuj j-stj ^a-baJj CjLa-*-Lll (js>*} (j! t_ «1 mi!Ij . 4 Lij < u) c < > n n jjLVI 

t 3 a tciJJjL^ . 1 ^l"» -i! JlC.V! £j\j 3 Uj ,,, < 4_a^Lc ^JlC. ^Jl Jjju 

CjIj_usVI£} 4jjLa CujI^I a I j-<-q 4 Lt-ta^v a Lulu VI CjLLu^ ^jLj d jju L j ^j_aT 

. JJulIL \jtjjLui2u (MLa JjulIIS} dJj-se-a jl (3Ll_a 4 j3j mijJLI 
jIjlcVI ^^jJI j_Aj^>JI IjlA (J-3-b 4 jIj 4j ^^-aLiJI 4 >j-A^>. JJlc JSJ ^)Lj 
. L-jJlj 4 I M(J lj_al IjlA JlU . L^jJI 4-aLa-baj' ^jJ ^ja>*Vl 


IIS 






1 q ,>S • \ ^ Ml n 0 _jL£j /1 rt 11~ 11 A JjJLs ^ < nil j|JlC.VI ^^Aju CujL£ 

La^-lC £-« 4 1 i^tl -^. l^_<a< 1 ^ <>*• < CJ^*> ^ d ' ".* 

Jl J^Vl eJIS. ^j^JI (^oi^JI ^i (_p^tiJ! LtfiT L£. Jl Ji^Vl ,> 

<_sjJL23 jjl (j^L«j j_j^jJI jjl «LL>._jjJI j|ji£.VIj 

.oUVI £* oUVIj j^jJI J>UJ! J_L« L» V 451 V! liUVb 

<j_4 4_*lllL>JU t—Sl JpLc. 4-l.lf, £_<2J (^ jJI <-jL X1-->JI ^-lc.J 

t IjL-saloJj . 4 U->.J1 ( jr ^ L^IuISLaj 1 g <> 01 ; L^LujI 4 j<? ^1 Jl£.VI 

Cjj_A^ULj ULc CjLuIdIj^JI ^JLc (jlSj t jIJlC^U 4_uj_A V 4jjJaj 4_4J 

. 4_Lc ^j-oJlSJLI ^LlaJJI 4 -lLc. £yuuj 

*)**iuwfk*i^~\ pi* 

Lc t^j3.4 _LqL£L_ 5 t h j ^- j l T lII £j_claj_A 4 jj^cLLlo]I 0Jl& J!lc j-£tJ 

j-A JJjlII £)l l^jjl :l_ujjLju 4j^Ij ^ Ju9 S« JJulILj)) 4_uju ^jJI 

(J_U_J JlSLj 4-jj) *\ X3 4_C)) 4_j| L^_J_ll_JJ t(( g-LuTuVl (j-0 3j>jJi^e_A 3 jJ3j» 
4_j_Lu3 1 ^IjlcVI CxjL£ Uj . «4 _j_^U 4_j! L^IUjj t«ol 

c_jL<_u_>JI ^JLc 4_<_liIjJ) Cu_)L£ t4_jl JujJI JlLo 4JVI JJLc. ZjyiKjjc t 4_<_ujJLc 
.4_<_uJ l^II 4 U4JI ^yil 

cjLuISLjuI ^j-t-u CluuJ LgjJ t»L uTu 1 (j-4 4jClloJ 4JLj_S_>JI 1 jlSLaj 
,4_S_j_1j>JI jLSLsVl (jLa . 4_ < _ujjii! jl£^>U 4 HaL) 

L^jL^J 4_l>.jL>JI CjI Jl^VI C.<- L> . t 7nt*i 1 _uLj 

jjfc La LuSl^j V .^jljjL>JI J^Llai! ^LSJIj JILoj 4-p^ < <i a 

4_^j_jlj U_^ <? j <? ^tJI ^JLaJI 4^jjla 4ILJI LjjjJlS_^j 4jI teJi^SLII 

LlLu (jj^jJ! ^j-c) 4 _j^^L>.V!j Atl ‘jl - . 4 JVI 

tiJJjj ♦ « tl ^JJ 1 ^ ♦) 4 4_*_j_lLs ^wc^aj ^j! . 

-1 /iflOl ^)IjJl>- 4^jJtlil 4 JL 0 .V! (j_c l^^LlajI 
4 -l^-AL a J Jl*JI Jui3 (^_jjLj^_i]Ij l- 4 -t^J 

. l^MUJ {jJlSc. \ , Mjl L^_A jJI t^jjJJ lC. L^jJuuj 4_^aL>- 

tCjljLJWjJl £__U3J>«J Jjfc JJUlI! ^j| ^Jl I^-Liu-A ciiij j , ,.J i ^ » M Ajj 

tjr lAJ (( 4-<-r.L<a--V.)) tjiilil Jj j ( M . JJLaII ^J-uLl^Q 3Jl>-jJL^ ^j-CJ 
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Jgj> plo^s JU? CiIjjtxj 


' 4_l_u_l2_l - ^ 1 j^SLl I \ 4 I V ~'_^ i*i 11 ^1 _i n & | Ji_u « Cj 1 JL>.^ ^ II 4 ~v 

• ) Q °* 1 iIX—1 (4 nM n I (^jJI m i 1 1 ii a I £ji^£Li (jl V j i iM luX^-I^JLs 

ol-^ *(J-jl-«-a .SjJlXc. 31 i ill i n~a 3j|jiJ “bl • (j-u-J 

j_a (jj^b (1>^ Jjb il I gjl at" i mLj j|jc,VI 3jIjlj 

.boc >.Vl 

q^-3j . 4_3L>. ^cj jjc. (JjI j^^ * JjIt'll Lct^ jl>.I^J l jl3J 

(_^3 g-Lua ^jJI ^uJ-UI J £ t II ,^Js Jiio) 3 -l*sL>. 3Jbjlaj (jjJLJJI 4 -IVLi 
JLaSLIIj 4-ul <Li_uJ-2it CjI a ii-ttl jjiuu JL>-I^il (jl^ jJsj . (aUVI Ojjjus 

«JjVl cl J^i\ 4JVI Lij^l SjLjuj .3j^/VI JUJI ^ BjJlDIj 
JL3j . (jj/j_jC.liLbj (_,«jjl-ill i- ij~jb]l ((JjVI)) JJjlII jjl£j 

( _ t 3 JjVl 4jV 4 _icsL>J 1 CiljbLI uJLifc ( _ r 3 Jls-Ij JJjlII (jLijI JJulII i_i!jLji 
. 3x>.j|jJI .sIjicVl 31 1 III I n'm 

LL«-oj>. bLa . 4 jujIj 3jMj (jJ-SJuiJLi ^ J * -.' ^**" -ilj-£.VI «LijllilLa (Jj^sIjjjj 

JJlxj JJmJI I JUkj . 10 4j^_lLJI £jl _L>o (4+3+2+1) 4_a_ijVI -iljicVI 0JLA 

I I J-30 Lul (_£l i ( _ r lc.l (_g^~i i ii a jjjs 4-ulj 4-i]l33Jll JjlLaJj tilb Juu . lc.1 t-iS il 

(4+3+2+I ) £jJU*_al! <jl£j .^Jl l«(jl_ij| _Lj I j ii J. i'i IT )) 12a i: I 3 jb I \ ii J. |'| IT )) 
1 10 (_£l i4 T ijl- u j CxjI^j .tetractos (j-jj 3 (j++^0 cr^ (j 1 -*- 0 («-“l 

4_jJL>JI j_Ua£. (J^±3 . 3 ^jj 3 l~jAtl 4_iiiJ| (_JjJ j_ui j»r I 

. 3c .j a't- ell 3 jj_<jJI Cj|a3~ntLi "i?I (_yb. JJjlII I j^j 1 ii 3j jjl 4jic erttij 

(_^l jjk (j^>-_53-II -SJ-kJIj (jr^i J-* III 3~ Jjl 

V i_^Jj_flJI JJ-«JI (jf (jy>. ^ I(jg-Jjl m~ a cr^i 4 Ojmfl-I (2 >SUj -SAC. 

t^jl i ,i~Uj Igoj i n3~i (jj3ll jl jicVl cbl^j .^ti!l I jjt (jlc 4 qj i n3~i 

. <Lc».jjJI j| Jc. VI Lof . 3 jJj^ - bl Jc. I u a i n~ (ji-i3l (_yb, 3jL >.|j Sj^a 

u? (j- 1 ! 2 b'j^i b'j^ ^ t?42 

(jic. 1^ I...3- J<I._, 3j \j ^11 jIjlcVIj .(JL 3 .I 3 JI) Sjlc^JI (^1 

(J^_Li3^JI i 3aj"tl I ijl^ Q\jCuu-u <4_j| Joj 3^a (2)"'-^^ 

<-;-!j-a3> Jj^sLs. (_y^ 3 jjj^II . 3jjj^II jI jicVl Lol. jl»-(jJI ^1 
3_IC>._jjJI . 3jJj_flJI jIjoiVI ■ 3 .b-^ 3ha? y tl-,tl JjjL^JI ^ JL^bj 

.jjuU 
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±±aJ\ 


12 10 8 6 4 

64 32 16 8 4 

42 36 28 20 12 

Tf 9 7 5 T 

22 18 14 10 6 

33 27 21 15 9 




- tf 


(jl dJLuLa. oLiiVI i~i n! jjfc ( <n/i*Vitl ! 4j , 4-^-j" ill 

^ VI l^,, „ r' tfuu V 4jJ 51 ..l«llpi*l (j5Lu V jIjl^VI ^ 
Laf. aLljVI jlJ l£.VI Lgjl . jls-T JJi£. (_£? jf 3 ,2 (j-uJj 


-Sjijjj . JjjI^aJI u a i „~ (^jJI L^jL5^a ^1 


: SJiLaVl 


23 , 19 , 17 , 13 , I I .7.5,3 :4Jjf aljmf 
6 = 3x2 :,>l^ 

44 = 11x2x2 
63 = 7 x 3 x 3 


e JUfc JjiI^£. aLuiljJijj .CjL>JLj«J,I ^1 _jj| j^aasJ 4_4jjLa 4-ilJJ.I j| Sc .VI (jl 
t>JJt bLl5j , Igij ) 3jjl5UI dila jL*JI .iLaajl ' <aj 4jLa I al Ji£.Vl 

L$aLL£l (j5LaJ flJJLajs Siai. (jJLiJI jJ bLl^abl (j^j^LtbAl (_yi«3 cljlajLiJI 

(j-iilSLII JlC.1 i ,, a (jla ijliil (Jjj i n (_jlc.j . 4jJJl*JI .-'1,11-,-,.It ^ajl i nil bJljjVL 

^jJI I g ,>I « J J^aljjJI tfjut ( fU i4JLal^c. (_yJI ^ ti> a |jji£. JJbeJ 2L3 

^-1 ,Cj . ( jLalc. JL9.I^11 jLHc.Ll (j5LIj . al , .,A\ JJl*J| i_3Jl>. Juu) jl>.VI (_jiuLiII 
liLa , I ,>ijl (jV-oLc. La-* 6 ,1 ^jIjjjlIIj .3x 2 ^jJI 6 jjjlII ji-lj 

' ,!■>_'i a 1 , ,1 j 6 (jl , t\ ^-*vl i Lb La t (ai , ~ A , j 4 jV) 6 J-aLiJI LLkUo 

4_jj_Ii_Li 4J 4ajLc, V ( _ 7 ajL>-l aL^>-l IjlAj) «4jla IjJ .3+2+1 
LjL^a JjsI^jlII L^a aLia 3jaU oVL>. 4_LSj .(alji£.Vl 

Vj «4JLal£LII» alji£.VI ' jj'a- (jjjjj3'-j.it' jiaj . ^ 1 .- 1 VI jjl* 11 
:4JLJI a^jVl jIjl^VI VI 10,000 aj^lj j^-I^JI (ju L^la 
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Jgj> (jlijjJI plo^s JU? CiI jjoj 


3+2+I=6 
14+7+4+2+1=28 
248+124+62+31 +16+8+4+2+1 =496 
254+127+64+32+16+8+4+2+1=8128 
4064+2032+1016+508+ 

jlOj La j_a-1 i Nicomachus La^S-L) i_i jOj 

jjLj JLaiLIla .4-uLaujV! dll a i^atlj OV 5 £q"i i'i a aLjOul liJI-uk (jU 

j_uL (jroub^ JU^JIja jjht l of US .jIj^VI <> 

■ q mi t II ' i f j-ijjJlj pLcii L^jLii ol ( _ t 3 «o-i5Li OjjSj^ua adalSLI! 

0_lc. jIjlc.VI oj Jj-S-j Lijla il_La^l^ ^ cjLll5>LjJLi 551«".»VI Ujjl I3jj 
o-a1 ^,".C^j^La-i 55j!^nXI o-a£.j 35L5J! o^°' a Lc,|^jt jj53 «LLal5U! 

<LLalj-C. £j_a^3c^a o>^b JlII iiil3 (Jjsl5DI JJulII pf^ ‘ Lajpjtjj 

Jil, pLa i«L 5JL>JI (jjkjjSiXI Jl-JIqU JUJ1 fjJt La5j . 4-La p i isi\ 

l3La . »1 i+if. VI jl i—SljJaV! p-a I Jl>. Ij-LLaa _jl I JL>. Ijj5a eJJt 

12 JJljJI Jia) i_£jj 3 451 4JLal £^ajc-a ^j-a p » i^i? ^ I naVl JJulII pl^ 
£p_aJcJ3 p-a j-i-Lsa! p£ 13lj .(16 L^p-aJc-aj 6 .4 ,3 ,2 ,1 4JLa!_j£. (_£ jJI 
4-Lal^c. ^pxjc-a i_£Jl!I 8 JJulII (Ji.a) 1 3_ijt.+ 4_j| JJulII p^ (J^ 4JLalp£. 

. (7 ^jUuj 4,2 .1 

JiLa pLs jlji£.Vl 5jplij pj» (_7^ iJL>J! (jjli La£$ 

Q<t , oU 5 p—a p_L^I Q 11 Op ^_(a_t! Lm* ^ 11 I ( ^ Cj La-u-u-n01 dJL& 

«55L:eIlii) ^a-au5j 31 ijtuk! ^aj * m5~i pjfc JaLa-il ^I ^LlII ^aj i n 5~!l 

(jL£ !3La .pa a 1 ~ x. a (jjJJutJ ^ojjjjcjs ojf-^ Lukj .«4jLaILa o^oj 

OJ-SJjlII oi f-^ Q'l^a^LiJ JJjlII (_^jLauJ JjVl JJLuJI 
La-g-U-C. ^ p5L«j La£ I ljL>.|j 1 j , . 1 1 oJJJ-*JI oi 1 -^ oi •oWf- =e ^° 

. jl Ji£.V! pjs Lajfco-i^ Cy 3 frP'JU LaujLao o^l Lfc^jl ‘.(J^VI (jrlliil 
:JLs-l o j, J0^ , f+^ j»*3S 
284 = 110 + 55 + 44 + 22 + 20+11 + 10 + 5 + 4 + 2 + 1:220 
220 = 142 + 71 + 4 + 2 + 1:284 
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±±sd\ 


ci>jju5 J2IOj I 184 1 18,4I6 j 17,296 : Jiu ^jJ*} j-ljjJ ciillAj 

1 ji LuSL^jj jIjlcVI 1000 (j_a I (j)2\ 

4_j!M_j ( j-c <±^ju>J! 1 _Laj .sociable «4 mm*iV|» J-<-«}ku 

<nM crowds «^_j_aL^>.» 1 LuSLqj jl -ilji£.! 

.(jVI £*! j^cj <j£]j tL^ld J£ 

4 T u-Aj_u 3 JMiw V Mi l 14_*_u ^JLc 

^_jLs C> 1 <a gpiLudl (_yk 4_cj_<_u^J,l CjLjujII <jrU 4 _uLj_uoIjj 4^^Lc 
jj I t*n 4_<_uJu^lt pie. ^Jl c_>Lt.u->JI ^k. Jui Lls^jI 4jV iul cu-seJs 

k.Ujikl 1 jl_3 . 4-u.u J-LA JlkjuLj Jl£, VI ^J-u-4J (^k_j 4 _jLj t t^jaj 

^j_3j 3Jl>-Ij 3l Luk t3Jllxu L^i* ckl£j ^ 

.£_>j-« ^L3^a IajjIj 

(J *\ lu JJlc (J-SLI Jljvj_j 4_jI Jl_>o JljJLLcj 4-jJLui.l ^JlA 4julZLa 

LuVIj (k_u_u) Mit tlj («Cu_u) c-.<-tSLUj (3 < n<%) : (_y_<_u J_L& 

(j-ujj-ckk Jj Ju>J1 I JlA (j_4 *lj^>.l J-3-uj . I jSLaj t(4_ul_4j) 0^».jJI Mir. 
i«4JLslSLII CjI 4 < m^U» JjILald Jjjk Lr^J jLjuVI ^1 4jjLj^jJI 4_<_u JiI^JIj 

j-4_j 3^ki 1 ^~IoL>.] 4 Jl>-Ij ^klLLo Jktli L^_lS 4j>.j JSLI £) 

. (ke_klj ^ijjj^ilLuiiLj ^Iajj UJa |jl^] 4jJJl*J! (_^jL*J,Ij) . L$_k ^_yj Ij 
<(^>LudVI Mila oik L^-La cj! ^mi^Uj 

4lL_u) t-xjfcSLUj ((g^LuaVI 4 jj 1 < iMa CjlltllLo 4lu_u) o 
i^£j i''“C' LaVlj i(^^L_uoVl LcuTua 1 d\iQ 1^ 

. (Lo-IoTlLq 1 Ml o V -o J, Ml c. LSI) 

^j-4 jl i j!jl£.VI 4j^kj (j - 4 <-^l mn^VI Ijla 

4_3_^_LaJL CjJlc j_j£L3jJI ^yk ^kUw Jkj ^yldl CjL^^IaJI 

* JlJLJ I lk^-t-u Ll-l£ ^ L_u 1 

<L*jjVl j_^l_L*JI £)_« Llk 4 Plutarch ciJjljjJj 

JlkiuVl <>JJb J!ua ^jl) . ^ui^a J*s mi i («il^Ulj c_iljlt]|) 
J^j(. 4 j j-2e-u2 £>U! ^kj I JxS {_yz> 

lC < niar a $ikilj tc-utkl' (Jklu ^j| 
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^I^clll ob9-JI plo S3 JLp Cl I jjOj 


g> ,,, * \ Lai. ^Uj ^jSLju a I ^JLJj t^^JI ^J^-tTu jLUj 

(^1 LgJ " 11 cjI ja jl5c_l!I £Jl& (2)1 (jr -^ ^LSL_o 

. jJsl jJL 4JL0 

Jlj9j . 3-°3”^ Lh 3 3Jl-c L^JLa_cl 4 _j_L>JI cJLtolj (J_ujj.cLLl3 Cj j_a Juuj 
. 1 < iij ^ylll juJLSlII ( JT ic uLLL>JI 3^- 4 jLuj Theano«^jLu» CjJlcL^j 

£-J_COJ_a jjfcj - «(_yJLA jJI ^LStl » ^i-LLcO I LbfcJ Cj^_>0 I ((JjLu)) (j| (JLSj_5 

^ 4jI Jlu . BJulj <jJJj Jlaj 3j-j_i^ 4_j_a-A I c-txxu^l 

1 a 3"^~-^-a^e_a (jr^i 4_il^Jt t~< a mi< 7 il La 2) l-^-^)-*-^ » CIoe- l !I I Jl^J (Jj?e_cuJ 

jLiij) (j %U1 ^Aju 4_<_ujLa-4j i aj .-^» ~ 11 p , mI ^jJJlII aVjl 3° 4_tijj_a 

dJLJjl)) 3 tAcousmatikoi «^j^L-pLa-^^£1» ^u-ul ^Lcj-aoLU oJufc 3^* 3^T 

ljr £tJ )) JJl*JU p A JJ Ls" ^JlC. L&jLiJ^lC. t L-tSU 4 _uLJI J i ((((JJJ»-a_<_aJ 3^ 

j-jJj .(«^jJL*JL jrj-alt^U tiJLJjl)) Mathematekoi ((^jiLuLa-uLa £j-aoe-a 

J <>>r. 1 ^-la^ JJlC (Jll9 4 LJLLajJ c_Jij_Lv CJ Jo- <L*2 _j_Lc. 4_Jo!^^j_a-J J 3 j^j 

31 ^^SLpLa-pLa cJLibl lLII j jlj . L^jLxo£.I (j- 4 (jr^i La ^ jj.,C mJ 4_lL>JI 4>JlA 
L-uj) 4? L> ^J-^jL-aJ (j-uLl 3! LaJI ts\c. I (^^SLul a < mj^I Lai 

• >Ll 3 J 2 )l£-a 3 a 

La-»Jj t LfcjL>.J 4 _uLj_jJI 4 <7 Mil <711 V Lfcj-JjG (JUIJ^cLLj^ jlS3l cJLolj 

/jj L\l a I CjLjjJaj Cxjl^j . 5^o-LLa 4_i_i>. LlojI 

jIjlcVI {j-£- 4_ao*L(JI L^xoIjjLj aL-^»VI 3^1 *^jjJI (Jjo. 

^j^cllLGJI jl Sc. VI ^aJLst] (jl^ J^j • 4 jj^1m^I 4_<jjjJl1,I £j-a 5^_JjL_a CjL-uLG^I 

i Ljj^c. L_l3 4_c. La I 3^ 3 d ^33^^ I * 4_ot_u_aXI <UlIj j3 1 

jL^3l Cjj3I Jl^j .4_<_ujJ lJ,I 3_a I a g "iL-> jJLLjjV j <-d_uj_jj^ Jlc La^ 

«4_a-)jGJI aLia-i^JI» ^Jl 3° 1^}-^ 1 L>, ..a ^yuj^ jJI 3J5JJ (j-oj^cLu^ 
Jlo-I jjfcj Jakob Bohme «^j_> c_jj^Lo.» j-ljLUj 5JjLa-a jj_alj Alchemy 

« O’SUl^'LlGJI 


tilij ojXj 3 J-a G -se-jj i LlJjGj J^LJI J_i^ 330 ^Lc (J-oJl lI ^I JlIj 

«3j_loV!)) 4_jL^ 3iJIj . Jljlj La- > -3 (J-ojjJljJI L^_l 3 (jjjjLa 3^1 4jj j k 1 <>y I 
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I <djja La JjtA Ja- (J (_ita£ jjkj (Elements 

4jj?e^_La a L»-w. ^jo Jj-aujj l 1 a mi^ I 3 £ys L_aJL jj^ . ^aLc. 2000 (J! 

aUlLJ! 4 _jj£ Cy*J *3.iJL5ej8 Cr^ 3j)!'•>■>. (J^ J-*-l ^SLiill i_! 

.oLjj^ajJI jai^-j llLLUI ^alc. ^ i. 8, 1 -x- j_t jjtj (Phenomena «j-*l 5 -LaJ!» 

. .OLJll }Li> 260 aLc. <Liljja diLaj 

SjdljJlj ^ L. , .. tl^ j , ,. t a n ill L_aJjL*JJ (J^-LtfaV! <_)L(£ 'J > " 1 

((dll aL n ail <LaLc. jlSLfll (Jj/JlJSI CllG Juu . 4jjljUll CjI qj3~ ( tlllj 

^JL*J j_uL_uVl J^JJ 4_1$J JlJ jj [2sz£ L$JJ_l 2 j£L*J j£J t L^jLuJ jSLqJ ^ 

. JjuUIj LojIj j U HIj V (jlAj-u jV aJLLs L$j| Lo£ t L^jIju 

Cj IJI « ^ 1 (( Cj L_I_L^j_ 3_! I )) j_q 4 1 <ii1<ii j_q ‘ ^ lj A J_q_*J 1 1 Jl^J ^-iu-LJjJ I 

CjI g I mi 1.1 j_a Ls^llajl <^_3t£ia (jr 3la_Lg l_jjJLoLj ^LLlL-uVLj (j? _LtJ 

. ila jj-CiJ 1 j 

Ijl 1 til Cjl—t-Caj-oJI 4_3c_ud ^LuajV 4Jjl_5e_a ^1 j-ujulal ^j^sej V 

tit 4 _lj_C 4j3jLLq #Jui>j . ^\ qf, jjjWi ^I ^1 jl t ( _ r J>*jL>JI ^JLjlII j_a jGLbj 
»«^ mi U 4-lL^c.)) «j^jVI <j-uLfj9» Ll£j^. ^^Jjlj geometry 4 q K jl Liqlc 

t4jjLc«jVI 4 j^_3kHJLj jlsuj j»q| (^1 JLiol ' ^V ^ sU <t, 1 Jju>J! j_a iGili-a 

^j_c ji h ir II c^j jj . 4_o_uL>J! 4-L<aTL>JL j V] ^-<ju 

jjSLi jl jSLJLl j-*^S i4_u4)jJ^U Ij^i ^ j-uwLiJ-Sj jl 4_o_jjv 

^j-l*-4 V JlcIILlILc Juu La uUj-UaJ j_Aj . 4_du_aj jjLs^Lb | ^J_jlS j_a C-J-& 

3jU I mUj jL>»jA! 1 ql (Vr ( mLj CjIj^I JLo-SUj-oLj ^1 q Mill ^ JlC. JlLa 1 4jJL p J V lj L^i 

*Jl£Lc,Vt ^jJ 

jjj2 Jljls 4_<_uJ_L^j| j£, 4 _uLc 4jJloJJI ^jjil Cdjl£^ tuLu>JI ajj_ujj 

j mi^Ij . l_Lj_aj j>LJLl Jliu 1800 ^Lc ((Jja-oVI» j-Clj j_a U Jlj JlC. 

^JLc L^K CjLlCjL jjJI (JT h juG j_o Jdjl^l C_.L^] jl^ Jlo£ t4jj-<-u j I jJLkJI 
.4 jjV! dlG cJiil ji.1 l_jL£ ^1 4_j jj^G 

jjSLj c-t-Ls&j w 3U> > ^ ^^_La i467 Lajjlc ^ylll ^IjLc.juj 

J^L. 4j1 *1 1 mV! jIj-4-o^Ljj t4*>3 « t m ^Hil CjLlAj-lU <^JI Lv n • nfl 1 ^ r a 
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Ali£’UI Jgj> (jlijjJI plo^s JU? Cl I Jjtxj 


4j3^3j ^jjij jJa£ i4_uLLa_lU 4a1 mi^LLq (JjLau^JI {jja j^i^La-a jJa3 

• tjljijil IjUk 

tffT 4J.J, a VLaL£ 5Ufi. «J>^Vl» cjL£ juu <jK Jfij 

a^y—au (^1 ^_JI ^b^jLjJI . 4-1 j 1 <i i iiII i < <C tl JUJI I a 1 1 a i_iLuj1 

<j-a ^Lu 4 aI alma (jl VLao JIliA ‘Sjjlj 4-UAl (_yll ^LiieJ 4_C 

Cj1aLc.il (^j-Lc 4 i ,i t iijaa Cail^ 4Al_Lbljl3l jj-a C)lj-auC (jl jl a_i^AJill 

,4a USUI 4.C LaJ L^iLej ^al (jjiJaJSLi 4jasL>. 4_aaujL>. 
cl g i nVIj j) mi ->J1 l-AA i m 3_t 4-ajLau JLacV L*-aaA>U Laiajl a_illSUI (jl^ 

jl AcVl 4jj_Iij (jjs j*l i n4 1 4j^Ij (jU iJLUl (Jj 11 n (jylcj . 4-UlalU CiUlUJUj 
jj-SLj (_ 3 -4>J (jlSLa jjjs ClaU. L^jLSj jAlia (IXj VIIIj VII alja>-Vl) 

■ 4 j.... \ i^tl gJK i."iV1 jjjs i--U.r.. ..1 (j) jj,,i 4 aall aIacVI (J^>* ^aIU 
jIjlcVIj IUcaU^I oLJLnilj ajjVl aIacVI UaJ alj^VI jaa ^JUaj 

.4lalSUI 

(j^a ^^ALsI J—alaC £_auUJI (jjUll (jas ClLa-uV-al l_$ CiIaaA^ mi«11 

i_gVj; *s j ~ij h_^j>J. 1 (j~i j ->J1 ( _ 3 U ilajLjs j-Aj iJanos Bolyai ^LjJj_i (jajUIj 
JjLSj , , i jj a !" , , il jjhj iNikolai Ivanovich Lobachevsky ^ < ... A ^ .h.~l ^ t 
iCiiajJI dJj^ j>jVl (_yjU.Vl ciLaisLjjJI (cJlc. i Carl Friedrich Gauss 
. 4jJaiial^UI a .,. '. VI Cm a i n 4 jjiJl 1^J1 (j-a IajAas- Lcjj i3jL>. (_ylc 
(JJIjulil L^s-jial dl3 £>c 4 31" V a Cil aL n a ^_ya pgia (J£ (jlLail Jl9j 
V 4Ajl^UI Cil a j 3" i ■■ U» oi 4 al i ii U iJLUl Ja^j, ^ i^ihHLa) 

.SjjLm Lilli fjja 4cjjjj5aa ^1 ja^la Jjasjjj i(« ( _y^^Lij 

JL^c. j_La VI «4jj) t a U Cil j i>>IjjJ 1)) (jLLij (_yh ja^lLacI i n~ ^alj 

C)!jLaL>JI jj- 0 AJlC VI ^jjijJai V CalljLa la^jLaujlA <j! La^ iC-(Jj-3 
. 41^11 J-au jjjs Lc.(jyS-jj (_y-*J i4iljAlll 

| A A I hs , II I I t I I I II 1,1 I ~ 1 ^ n A Cal l£ 4 j JallsVI a , '■ 1 ' J II Sj 1 ^^1^11^ 

4_auA—L^-lI Ca>Jlc (^1 XHIj XII jXI alj.AJ.Vl ^ J tl i I I (jjjAlJI 

3J_aL»la Cil aj3"i i ..a iuVLiJ <—ij i nit,! aLuVI ^VLill al i>i3ll ^ 4 a i n->J.I 
4 jjiJ 1^JI cr^ laLbanil 3 j-1cj ( _ T jfc SjJaAaVI 4 jjiJi 1^JI . i~ a 

.(Jjj>.| Vl£Lil jl Ijj^ al I>|3II L^ah jie3j 3jJij 4jJaJSIV-ll 
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{jr $ 4-lIc. jLu 4_aL*JI 4_<L-uJLi]| CxjI^ Jl2J 

4_jvj_i 4-j-jj-<-uL>J' j «<GjJl>iJ1 )) CjL uloLyUj t^Lc. «Lv^j JljJutcHU Lu3 

I jla qj & a” o' Cy* u fu 

^_Lc.I «Lvjjij jLj^cjVIj li^J! Uj ^ 03 ^ o' 4 jlr. o^-*-y ■ 

^j-oLjJ' (j_4 '^-JL-L^ l^_i2_J £)l ^J_5clu ^^LjlJ' J-lC J-cV' £)J S<b 

4jI 4 (j-°0^^ o-° L>-Jij ^jjjjJlSHJ' 4JL^j 0jI£js! ' 

Ij_jj-SLj t^JL»J' Jj tCjLuIslj^J' ^jO (j-uL-tii Cxyy (j I 4 j < h^JI 4_J.iV' < jy lc. 

. 'juk 4 HjJ' 


^Li^Jt jmaII 

j1JlX.V1 ^_j_3 c-^ 1 ,V,<I 4_i_i_) t il i n ->J1 joJlc. JLcdj^l i n^j ^_lj>J! 

jl>.jjj . jjLajs liajjJLi ^■- )uk .3Jj^»iJLI 

l^jjl (((j^^LjJI j_a>JLi» ^JlLu 4j^_i_>J1 lLsLcj^/I 4-kl^_4jse_a ^_lj>J 1 ^alc. 


aLaJLd al_a.d3 J_Lc. 1 — 5 j » a (^b-!1^ tdll 4 1^ 4 i ( nLm I 3j ^) ‘ ^ ' ^J a *~i i n 1 

syncopated algebra «ji,Vi4J.I j-iaJLi)) u 4 ~nj aj yy^\ ^ diLLbsLjjJ! 


cL^lal £ya ^jSLaa abacs Li. Ij^aj 1 d Jq«*nni 4_tSLl^ idiLaiSLlI J4*"mi ^ jJl 

. ( _ r c.^LyII ct^ g_.P'*dl 

4jjUjj ‘=Lu-il'"'' 1 ■ *-»-.%/. I j Cy° \^3 

iyu ^o£L>Jlj jljuiVlj Cr jlc.Vl (j-o Ldlij iSjLUtA 

diLiata-Vl £jL-u]| 

recreatioal «5jl«n~ tl dil j <>iLjj)) a i nj ^dajjs ^1 (jVI Cr jCu^^ 

,j^o i.-ia* .i q : I ^ 3_ii2lJll ^j)" i H a (_y!taJI Jliil (jh-^ii • mathematics 

^LlcSDI JjVl i _'j , -- > ~ i *—ij^cj 4lLui tyu ^LflUll diL^s. 


diL>.Lfl3 10 (jjijsL>J! 3dulis lila .u n c~>dl ^lullj dullillj 

1 )1^_>J1) A " 11 dll i ->. J J_H £■■ LtS i t j^j^l < nit ‘ 3 Jl».|J fiLt^v C*UlOJJ 
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«,jjuj ‘s j 1 L±jI» (_JiLo i j!jlc.VI SjjJij ^ siLa^- LjLp-l l. XM 

JaI ma Ja. ijjAjLAAi-jfj Heron «yjj-u%»j Theon «(j^-u »j Imbalichus 

JJLa_a ^1 ^ ) a aLaj jjSLi ^«J abi Jlu 4« j i^i dili dul^ (J^>- 


12^1 




a I axil I J<p (jbgaJI pleas JUa CiIjxj 


4x._j_ 4 ae-a (j iij t nLj t _ r 3 i^lxa i!_jl mi^ jis . I l '~' (jl^ Jl>._j (j!_J i^a^la-it-l 
. 4_uljj_iJI <Lt_u JLl^JLi AajJlj (_ 3 - 4 .it-!! cjoa. (j-o L^JJjLx-a (jSLaa (—SjLiiX! (j-a 
«i_jLx>JI ^oJLc.»(jljjju Diophantus «(j iit-i'tLagja» <_jLj£ jjjxx jju 4 j| jlu 
( j-c. 1 \j ui p I «’> Vj . 3 _l _»3 ((j^Liil jju cJlill ,jj-SJ!» Arithmetika 

Ja.1 (jla l ! JJt 4ala£ jjx. IjLl*jj . 4j_)Ji’v miVI (_y3 (jxlc. 4j| (_J_jxu (j-olajlajjJ 
4 _lsLlA 1 CiU. 1 "i~inl ( _ t j &j) corollaries «^aLlill»^ 33 ] 1 Jumi La-i > * <-x -n 4 _-ia 
j»jJL*J! (j-a 0 j-xA jl 4_auJ_L^JI ^sJLc. (j-3 Cj1_L&jj-o (jjj 1 g i-->^lielixul (j£L«j 
«4 j«I iA U j!jlc.VI» ji-lJ jj 1 «i*Ctl ( _ r a LiL£ 4 J (jl L»£ i(4_ul j iALjJI 
: 4 _L-aj_L& VK o il (jj-SLj Jxib Jiuj ^yll! al jx.Vl (j-iiij) polygonal numbers 
jjkj lArithmetika 4_ilj^ (j-a (_jx>. Jjjj ! jjt. (84 AiL-al! SxtxxaJI jiajl 

. M ^ j 4a (j_a (J 2 <it _j_i_u t 1 4-LaX. 

(JjLaul.1 (j-a 4 a I" V a LLsLajl Jji-aa~ILi (jjJajLajj-i £-1 L*j ! j-ifc 4 jIj£ (jr^j 

. 4jjoa. JJ^la (Jl a»" < nL* 1 i4-Jjoa. (JeLoi-a ^_j_JI ft t ) (jl (j£La_i (_ya!l 

l£UJlJ i 4 j| V! i^^Soa-a 4 I if (jLi ukjju (jl^ 4j| (J-aaaJ.1 (j-a_j 

. 4_iLi£> (JLux 

j| JlC.VI i— al m"i^I 4~ * (j a a! JlC.V 1 4jj_Iaj (j-a Lias La. LcjS iJj_l1c.1 4j1 JJljjj 
AjjoaJI C-iLiillViU (_y!l -I i~ 1 nj j-Aj i4_Ljjt_a Ua_ 3 j_<Ii (Jiao (_,j!l SJ^-aJU 
al >i(i .iLi) 4_i I ^ I ' •< t 11 abl a J ^ i ^%Sl I - (j-a ^j-j_uLitJ!^ ^jl Mill (j_il^»>*J1 

Li^Ual -t J a" 1 Mj "i? (l^ljJI jCjlill lialiil ^Liil ^JLiu ^^ill (Jj) i-aall JLa.1 

. L^a-Lij! jl 4a>._3jJaJ,! (JjLaJil Ja. 4-auJLL^J! (j-a 
jl 3jj-aJwl (V n! i ^ 11 LaLall&l (jl (jj- 3 SJl '" a 189 (j—Lajlajj-l ^-1L*J 
. 4-a._jj.la-a 4-lLaoa JSL! 4JLa_a (Ja. aUa£.Li (<i^J 4j| jl i4-aL*J! JL£.l_ji!l ^joi! 
34ja>.j-a (J-jl i ii 1 Litjjj-ao i(jji-Lii3V (IjJjj^sVI)) i_iLiS^ iljuk 4-ila^ 

i—ij I i nLi Laj-o-j jl i4jj null g~iia 4 JjL>. ColSJ -4-aJ-^ jjL-a-a f^js 

. j-UItjii i _i_j|, (i | 4 j a Mil (jl (jSLa-i 4Ljj-j 

*. ij I U 11 j . (j-u-La_iLjjj4 (JI_a£.V La-j^a-i (jljijj L^ia-j 4_i!lll!l All mil j 
lilj . (AJ j 1 3 a 4-jj mi'vII (JjlaJI) (jjJ-l£. (_yuj-a 1 4 Jl£. £Jj-a 1 m3~i _jjk 
_j a- i II I ^ (j_u_la_iLj_j_i4 (Ja. 4l_j_il (j£Laa3 4jjJi_>J! ^j-i-aJ! (Jl a»" 1 nl l-lijjI 

r^bJI 
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^AaJI 


16 jjk qU*U jjulII 

16-2^ jjfc 6M 

2(4-(jjj ^) 4 Lu^-c Jl>- 

2 =f U^J 

2o» - 16 = 2(4 - ^2) ^ a5j0^ 
16 +^16 - 2^*4 = 2(4^2) ;( jt ^ 
2^-16 = 
a .l6 = 2 a „S:u 3 ^D!‘T^;>jJ 

(j-u <_yi4. 4-bL*JU aJJt ^ 

3/16 = ^ : JL^i 
25/256 :^ Ijl^Ij bo*. Jl^ ^u^Lj 

25/144 63^6^ 4^ 


3j_ 4 (J£ ... 6 jl 5 j! 4 jl 3 ^Jutii 4jjl < M a ^a <j| (jVl LoSLxjj 

BjLjJUJ . I jSLifcj -^5- J U ^J| tiJJi l_£_l3 (JjLflJ 

t hi^t'iW (_^J1 Qy^ T oJ *4Jl „,«H 4-tSL4.il (Jj)l*>*ll 3 JlC ciJl tg4 

1^1^- 3j-^J diV^mi eJJb J!l 4 (jl .3 jJl>JL1 j-lL CjVjLjlU ol n 4 i t il ^jJI 
l_<-iu-(J (jl_S> JlJLS t 4JLj_3_>Jl ..U> <1 4jj S ^J_$JlJ 5j-L4-l' CjL 4 .t-I. 1 i 1 (j-4 

4I 41 r L« <—al mm^I ciLtaj ^1 LajISLijI J <<^>311 

.(JL>JJ ljub 1 j T £s q^j_Lu-^J1 cjLludLjjJI 

J-Ul^ . LojI JjljJl 4-t-oL>Jl CjI-4-<-u] 1 0)^11 1 ^JJ)j_tiaJl ( j_4 JU>OJ 

j-u^j 4^1 31) 4_x-oL>. 4JL>. 4jj>JL*_ 4 t_ «i t tt\ ((^Ljjj ^Jj>J1 1 JlA tjjy-uj 

6n_uLj(j^^Lall 4 j>JLjl4 ^JlIj . ( jlit-4 16 JJulII J~*\ 4_ojj_LaJl 
. 4 -tSL 4 .ll JjJL>Jl I 4 I 4 (j 3 <-ol V~i (nj ^3 4_41 aJ 1 4JL>J1 3^Lc (jj-ijj^ ^ 6 -*^ 
LLl^- 4-3 4-4 Li 3 JlcLs ^ylc t Jj_^_>J I LulSLcL (jl^ i^a JuJL>J 1 j-uui.1 jlj-jLj 
(4 _cLc. 3-LcL 9 ^i (J_t-£3^3 j ^jj 4 - lU - 3 l^ljicl 4luJl (jl (jjj) L^Jl 4»~ t »l 
^J-3 ^ytZJjJUJ Lti ^L-4-t.uJ ^a ( Jl_4JlIu_ul (jl . <L^LJLI JjJUJl ^_J_ 4 JV. ^Tt-LU-uJ ^4J (j-4J 
(j_SLI .t_jlJ^>«il (^-^ 4_j_4j_4JtJl ^j_4 4 j>.jJ p^-3-tiaj 1 Jl_Aj «^a j-^^JLI)) 4 31"3r 4 
(j^LJj CaLc. lj-«j (J 4 *3 < 11 j V 4 jI 1-4^ Ijl^J ^a j_3j V ..U> <14jj s 

. 16 JJjlII Ltl^^C t(j 
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Jgj> plo^s JU? Ci I jjoj 


<Ua ^ ^>iUl diU \^\ J diV-iU* Ja. 

ciLn-ijJLl dLa Jlx,IjJs J a i*mtj n_£_jji!lj jjJl>JI >.-<mcj . l_j! < n->itl 

■slj-C.^M (j-A 4 J 5 - 1 -SII 3Jlo»jJI . 1 <1 g-fc-j-la Jj^aLaJj jjjJL>. 

t _ ? -3 j^ajJ! (Jl3oI f^yja Lda_il ( j_u_La_iLfl^_iJ (jl_£ *Jt5 1 jl 4^t_ps_i-£iJI 

« £» (^Ujj <_3jl>. jls-T Ja«"i 111 I jJaZ : ((jdiLLJI Juu) 4-uLjj.JI Cilj.^LjjJI 

3J_i_4_U cj! a,nil (jj: .«jji£.» LaLIkjj ^ylll arithmos 3 <K SJVjJU 

3JVj_i La_&Ju>.| (j-c. ^ j j<~tL LajJ lJuJ jjl (jd'Pg-a- a J^>.j (_f jJ 4u3jj_laJ 
JL3 (jL£ SjLiil t4 U«"ii.iI (_^jj| Jup._jJI juL^I j^ajJlj .juL^I 

. jliSLi_u^/ I Hero «$ j 1 &» ^J_l 3 ^_a j_^ p \_)^_hj 4 '1 a a ♦ (Mil 

dll 4 ( n (j_a 4 <1 111 4_jJl 4_uLj^_jJ1 4 _jj Llus Lj^J 1 4 III < njj.1 Lim i" (^L_a 
4 jjJij £yi I Li-s- ia MSLSi L$jj£ Jjuu ^ 43LaL$uul dij.uc.lj liULuaVlj JjLill 
. (JjusjJI juaaJI (_yJJ l 5-3_|-U 4ul Ju JljLa 4j| jjfc jujcIj i j| JcVI 

( _ T lc (^j^a^LsVI - iSjJ 3 1 ~ j3ll iLo Jl>. 4-ueuua (Jj ij_iml 4 jI 

. 4_ujju5eu] ! j»jl*J! 

4u*uus jus ! j£lda LLL jl£ (_^jJI iSamuel Johnson Juijl 

(j£Lau» :3j^a dilj JLia 1 4jmjj J m‘i i_i j! i_u 3 tJ 4jjjb La (J^ jLu 1J 3"« a i4jIjT 
(j! ^uusljJI j^aj t~i~ i iij La jjJLi 4_uljjujl jus JL>.Lj jl i~i (JSLI 

jus jl£LJ dLJj jl 'Ll jj - ^ ijl 3"tl 1 L rt itl i diL i/aLjJl ^I1»" I ^a-1 (jij) i ii J a_a- 

J-Lc. J^Vl ( _ T i-C.J i4_i_iLjj_jJI L)J^ O' J-a3i>J.l 

^ 3C i jjl 4 JUJ! ajjt 4 Mi4Lll 4 l>.L>. dJLui Li V . jl JlcL^ L^Jl a»~ 1 nl 
^a3 1 1 jj^ajJLj 4 jjJL»J 1 jjjsjJL (jjiiajlajjJ (Jjl 111 a ^Jls-I jjlsj ju jjl 

. 1 g 1 1|3 1 CjJlxjj (jrd3ajj«JI ij \.1 (Jjj-Lll 

I a^r>aL5c-a Q 3 SL lidLaJ (jJ4 JlC. -iLajl (_y^ (j-*^ UjliklxL, I 4 J L<-u.Uj 

L^^Ljj LLlIt, cj !1 

i 1,1 Lul^ LK ^_ r jlj) miT. ^_lC 

^LjL»j . 208 ^jL_uj t 20 ^jL-uj t L^aLjjl>.j juu 
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A (j-lJjlIaXI JljlII £j£. ^_l*_j ..U> <1 Ajj n t_jjJL_ul 
C_jLl^ (j-Q VII & \ » 1 .(J_u IOj <j_u Jalj 10 :(£j\jlS| 

l_4-AL*JLls Ju>a La 1-3 ^aJaH Jul> £-j_$a5e_a Llajj lil 4a I 

^ i f. djLajj *£}-taJL>Jt LlL^ ^_pe_a3 IjlAj .c_u_ajoJla <j_uj 10 ^jlajLcuJ 

10 l^afc 1 <;$ r a L»-Lla ^ ljt*H t n a £_aa>a £j\ 1 rjlr, 4_JL>JI t<-dJi 

£j_a_3e_a ^j_a tj* 1 j L>~ ,11 juk ^j_Laa £)| 1 nif. i4_uL<JI 4_JL>JI (_^3 j *L>"J 
<^^3 L t -4 ^ » ^jJJlIII (> \jt^>*7 Mill £)l3 t(^\Ioe_u_Lll (jVI L u La J* . ji3 *(jrjatJjJL! 

LcjJ^-j . 4-aioil 4JUJI ^^3 L>-jio (jaJiill jri LtVmitla ^13Jiata ^jVl 4_JL>J! 

^JJljlI! Jl>*I jaj_a lo?» <>> Ja>a 4 JjLjlU ( _ y 3j-Ia ^j-a 200 ^j-Laa 
I aJ jlII ^yic jjojlII <j-o ^-U-OJ ciJIj ilj 

^jlj^all c_ajJL_uVtj 4 ojJl^J 1 jj-ajJL taj_aj L^JL^j 4JL<* J. 1 ^Jl&j 

:^LU! ^ 



20 

L _^ ^sg 

208 

£.j^J 

s+lOj^-10 


10 + ^ 20 + 2 ^ 


100 + ^20-V 


208 - 200 + 2 

sJiUit -i4 jw 

8- 2 ^2 

J^^^cr-ZOO^j 

4 = 2 u- 

of ^ of li» J 

2 - u* 

J^ 1 ^ f O'} 


4_LjjL_a ^yu—uj I 1 ^>LJsl ^J_l 3 332 j*Lc j_ta_a I ^JaSLt-oVI !^_c. (J"^>- 
Q^aJLa 4alj3 L^jISL-o a JlC (jLa^J! ^j_a (j^3 £j>j ^3j t4jj_LtSL<-u^M 

( _ 3 _a (jL^j j^LjJ ( _ r ^La3 l_Lul (Jsbjs cJL>. l^ji i4 c < n't 

1 ^->■".11» ^ ^ 1 n" <L*jsL>JI ( _ t 3 (JjjjijJlJ I_jjl^ (jJ jJI BjGLuiVI ol Ji£. 

4~j £| j (_£ jJI iTheon «» iIjLlUsLjjJI ^oJlc. (Famous Museum 
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^l^cUl pLo S3 JLp Cl I jjOj 


4 4j \ \ <_jIG£j (((JjU-oVl)) (J_u JljIsI C_jL£ ^yC. I (^jJI C^5tlJI 

4_j_Lil i * j ~ i ^j-oj)^CLL l 3 ^LGI (j3_JJ .((i_JL<-tU>sJ 1 pXc» 

j^llll 4_u_u 4ul 4 < nj Juu 4uG 1 4 \ f.) Hypatia «LuL_uk)) 

. (4j^£Gi]! 4_ujGJI £-j^j| £>» (^1 3t^Xl ^-Gilu G)l I juv 

LaLjI 1 ^ ^ jU~m pjGj LajJIj (jl£^ (_pJt (j-ujj jJ! {s ^ LuLu-A cJiJG JlGj 

J)j_4jj.1 Jl^jJLI ^j-oGj a A, „1 Atlj CjLlGsLjjJJ 3Gllu_u I C-<-LlC L^jf 4^>-j j ^Jl 
CjjL_4j L^uI Ij-laGj . 4u3 ^j-ujJlJ LajJIj ,j[£ jJI 4_aJu2uit CjL-uIjJlU 
Cjj-Lau Ju9j I JlA . 4jjj-C llLiGj 4_uIj 4u_Gj Cul^ JlG^ t Lfc jJlj 

l—uLv^I c_jMkJI ^ jJ^\ dJjuv- 4 ju_o!j 4_j_l*_Gj CjLj-GdLjjJ! 

CjIuVI CjL_uj J_ILj ^ \ ♦ *n L^-lS 3jL*JI Cjju*. L^J • 1-Ajj) (jylc- 

(Jj_3_j 1 ^ <>»* < ‘ L^JU^ ^j-C. CjU^xmj JlG_ 3 t4_cJjGil jj_u^jlII 

G>* Gj-c- ^jLjGJI L^JU^. ^LiiwV c_jL?c_>. ^.Ijj ^j-c j_G^L>o cGG" L$j} 

. L^J I j-Gs Gt_<J (jyC. p ^ y <1 <—Gj_ud ( j r a> LGjjv <_j>LLj| 

JlLa j! Jls&jVLj LjI Jlj JuG 4 4-aLc 4^ulX1j i4_*_aL>JI dul£ LuLuA ptal tjr G j 
t_£j_<_u CjJmtu pJ J-j-S ^j-uj) <; j i Cjj_c Ju_ 4^ . C - <- Lv 3 JljJlC CjIJ-u_u 

U£j . a_G L j_GJ I j a j .Utl ^jj_*Jlj cjLuGsLjjJI 4JLJl£ jj>. cj!jj_LG 
4^1 mi tl p-t-Ur JI ^j-4-ufe (J-ujJLLd j)t^> mijI 4_<jjjJlo ij-aa 

a_j jJLn3\ J^L^JLl a_Gi£ <**>1 «*?i a < ^ < in t L I a ><■ < <^ 11 a.^JL^iXI a 1 

^ IjlA .(jlxaVLj 4 aja^a-U jLul4^ JGjlJI (j-C C^-Gol t*t r dij 
^ (j^LJl C.<- L>JV . 4 4x. LG I l^J J_Gj_U (jl£> La 4 ^-LCU-I» 1 J-H.U-L1 4_ullll 

. 4_lLGjlII CjU^L>JU £jj& JljjJLLj pLGi] 4jvL>- p^j Juu pJ Gl tc-uxu p^jjJLc 

(^1 44jJl>J,I 4_ujio^L^VI 4_4 jjjJlU (Jibuti {j-a i^-£b$ i LxjLlj^J pJ 

tj_4 p ^ 4 \1 ( j l _a> u \ c. CjjLLcI L^jLG dl}j£ . lG^IjJLI aji^j 4 JLu3 

0 JJt Cjjl ♦ 4_ua_<_4iiGJ I ^JjLcuJlI ♦ j t 4-tSLuJlu J ^^-Gj ^J-lu.G I ^_£^_il_£. 

4 4_j_L>i_1 > I 4-4-qI j < <itl ijr G I^jLoUIaI cJJJl£j 4 L^G_u-^ic_G/ Cjju-o CjU-coJI 

cdj-jjiaj Cyril« J_j^_u_o)) cjIjLGGGI L^jJJ < r > ^ y j j_G_£ . L^jjuj 

((^^^JGjil)) Orestes «q■<" < 4j mU?UmGU 

IX 13jUj L^jj-a^Gj l^Si^jLi^f Gy 3 G)l^ *4 jj j < <>GXJ 

Ldjj^Iaai] G>ai-^ajXI ^Lc^JI Gh 4 ^ JiG^ ^iiSLll<-uV^£>L<-u ^j^JX! 
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Utj . £jlj-tTuil J.J < <n CxjI£ (jLajjJI Jlud 3j_ALiaj J^L>. 2 a si a LoLi-lA 

i«LujjJ! a * < ■<! Alt Juo<l <j^-2-iL>* OJJ ^ k>~ 11 

LkjjLl^l J_a£ 4_t£LLaU LuL_lA 4_aJu 2J clul£ ^ jJI ^cjJI 

^yAJ Laj.1Tl3j 1 ^ ... <\t ^ i j f _a> LajJ^v 4-<-u-uSkJ I ^Jl 

4-t-u.uJI 4j.iL>Jt eJJb (jC. <±ujJl>JI ( j_a JLaHjVl jcJjJtl q-a 
CjLaJJJLI £jj4 IjJlC C.<-iu$ Jlo£ .CjLu^IjjJI ^£> L^iU^I ^J1 LuLlj^J CujJuv 
cjlk^>U (JT ic 4_t^ <r< Sir. (_jL£ l^-Lu t j_a ^jl£j . L^j>LUi 2_ulaL>. Lu£ L^jjIjI 
t^j_o j_jj jJI 4_aJl ^jJI « I £j) U 2 11» <_jL£ < jy lc q <iU 

((Jj-udVL) t—iLltSLl LajJIj 1 ^ ^| 4-sr <(1(11 >LL*j «U£ jl>.T 

^,-Aj .CiV^I <j-* 2_Cj_A^se-A Cjj-SLlj' Jl-S-^ tciJJ5 ^^-Lc. Sj^Lcj 
*4jj_>JI 4-JjlajJI (J_uLl 2J 3|j|j jl 4<LjS!JLflJl jLl^j^U t <Vj.U <^>1 

0^_A A^-JUJ ^3- lT lj 1< to ->»i I £^_t_aJj .*UI ^ ^L t -i ± . a ^-ul j 21 

.cjVT jl cjLL£ ^ cjIj^UI 

^y^'t a CxjI^ Lajlaj jj-4 Ijj! ^jJt *UJL*J1 cjLoL^HaI (jLs i4_2_uL>JI 

Ju9j .4_laJL*JI L^jIjL>oLj ^^qLaTlAI L$j4 j2j^ ^^lc. 

^LcjJI Jls <j_a 1 ^ ^ ^j| <u5LJpl£LI! ^Ijl£.Ij ^UUIj 21,1 4_2_>.^UI 

i( >_uJjJI g. L^-UJ' Cxjl^ JlSj I JlA . ^_cj j-A < nil 

4_jjj_LdVI (j-a 4 f < <i!t (415 ^Lc.) L^Jj-o J^JjLj ^jl l_4^ 

t4_L_u 1000 (Jljis 4^1 ^1 3jLi»VI .^^LlaJI jj) <^>r 4jIjl>j <LjjLcjjJI 

. ^jJLtil 4jj-Ajj>. dsljjiaj (^1 4j^j ( nil LjjijJI CjJl>o tcillj jl 

<j_a ^ " L« ^ 1 ^ ^ aj t 4-jjj i mV 1 4Jjjla 640 ^Lc. 

t4-LuailH cj 1 U.11 l jf J A jujutil ^ (j_a Lij_c 

. 1 g ta La IjJlajI (j5LI . JljVI cilI5 Juu C^Ltia L^jl ^1 

(J-A 4-4^^311 ^ J ^ 

Lijljjl OjI^ (jr^J • l -r ! J-*^^ jjjlaj 4jL<ii 

3 J c loll j.il i^iU ij$ J^l i»~ I .lb i-Jj-slII 4jj£Li!t ^ 

4 (^1 (^Jl i^jJI j-oVI 4 j-a-j I M OJ 4jj|jjj ^ya is.lll,l 

.4^^jslf. 
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44S1U 4^1 7 


ju-c 4jju^jl 3jjj^>JI tfLuiu (jK i nt 
J j j to i^j \ r.j . j!Jl^.VLj IJu>* t^jVI 

4jjl-i J-^eJ_Aj_43 <- « » ^jJtIL_ul JUl3 4 JIILU 

OMJtt 1550 - 2550) 4 ^^! oljL^w 

jutl! ^jjJ ci<_jI£j / ,Uj,,.. T1 ^j, mi ♦ 11 ^ 11^> /11 

tj-A ^J^-UsljU3 (jyic. ljL>- 5-4 JulILc ^j-ulj 3 Uj (jjjUj 
sIjJlJI ciJjLioi♦ Li-Liu-ta £j*^j 

J_t2 j mi c. (jj-Ul ^ (j^UlU 

4 (J-j-s ^j-ojL_<_uJI ^3 ^j- 4/^-3JI^ 4^^i_ji,l 

£j|jJI j-uSk-H jJ 'iK 1 (iVI 4 _«Lc^j 

^-^1 <?~< II jLkJj^l uu/in L * - u a- > . 

tfiJIJ (IjljT oL^L^JI <> t* LS^O 
j_jIjJI (jj-3JI) LLjj_>. Jl££ ^ ^jVl jJLj 
* 1 g i » I L) l^JLC. jbjl i{oJlJLJ l_AJ J-JL-J 

LjjjjI ^teajLA 4_t£ CxjI^ dJ9j ^ j >j »>^tl 


. LjjI fiLiiitILa 

4-jjl <>> (^1 <jrt-JjV! Jl^-C Jiia Jl>.jj 

4_u_uj j_L^JI 2bLjJ! Ccxj . 4j^ 5L3JI SLpJI 

^; L 4 J> » (jj^ILo IJlI! L 4 JJ (Jrt-Ol_3]| CjIj-uG 


J>iis 







a !i m 1.1 (j-\_u_u-HI (j-UJjHI (j-A i 1 ft >4T 4ujjJlJI 4jjLu2j>JI JljJLaHII lLsLa-jI 

(Jju jJl_(_^JlJ 4_a-<&Liu-a ^a-&I OjI£j .j.l1SLiVI (jA— l^_uoiXI I J' jjJI (j_Aj 

^LuLi ^j_o (^JlJI Ml* 11 ^UsilII 4 CjLu^Ij^JI (jl Jlj^ ^ 4 4l_IL*JI ^ 

CjLal <h~<I 4_j^Liu ^j^jIj 4 jl*JI i _ T b MohenjoDaro «jjl j j^sc_Laj-a» JjIjIs 


JIa j_uG ^L> 4 ^ *\j A 4u^sL>. 4 jJJic. jj-aj JltcIL4_uI : 

.^JiHI jl JljJI jjLusI jl ^Lubt^JI lJ&J)jj>«JI 

( jr 3 4 jllsj-a (_£ I 4_4J^ 4_j^ lJi3jI(J JjLla ^Uaj ^1 Jiielu_ul :LuLj 

.... I ciyVl jf Ciiai jt cdjt jU.^1 (2GU.) 2Luj 

L-Sl mi~^I Ljjjlv 1 aU a JILajj CjLal mm^VI £-_la_>. : LULj 

£_lojJII (jl (jL-i l-lJ j * <^»tl j^aj jLifeTu-ul 4 jI 43jLua^JI ^jjLj c-jV^JlII 

(j-A Oj>^ ^Lij CjLL^uSJl! 4>JlA <J^j1£ . JJlHI ^1 1m Ml t V 4 U Mij ^ jJl 

obCJLl ^-Lc. *cjlTtlrdl pt_jL_u_>iJI ^< «<j t <^ti j^njl 

J_j_<Ljj 4 j— l->J 1 j 4_<_uJl_l^J 1 (j-A L?tjj-A ^Jl^LlxU Lj jJ_& LcIjIlvI 4 La Jlv 

4(^Ju4il tiJJLaJl (^ ^1*JI 1 Jl^J Jl a»~m»I Jjl (jl£j * WLlPli JljlsVl c-j! 411-v 

. 4_U_U JlI^JI ^C_4_4lXl JLa^-I (jj-2 4-LA-Al 4J ^SC-U^> Ij 


(^$9m 19) 2U9^9§ 9 M^jy 9 

2 uLjlU 4_«_ujl^_a i_j£ 4Rig-Vedas «<j^l j_l^ £_jj>lJI ^l IjI mihI 

1-U3JJ Jj Jj | j£ j 3 j-4_u I Cjj J£ C__<J?CJ 4 Jljju (j-Aj ^1 JlJJU 4 _u_ujJl1^J 1 

(jy ^ JJSjj (jl l_^Jl^JI JlA Jj 3->■"t 4j 1 r.j .(J_uL£jj_i ^y-A-t-qj 4 -Lula 4jJljJU VI I 
( jr ^ L^a-us^j (jl^-uil ihtf-fcj (jI 4 -lIc.j t4!Lu ( jr A^>«J jLJl j)_A 4 j jLj 4lLu 

« 1—u_421l£j» a 1_a-<-uVLj l-SJju (jl j-lU1 4?Jl_A> O—ilS" .(_^>Lv. ^j-A-i^j CjI j ^_ilI la 

IjJljJ 4_a-a t<~\ U 4jc_j|jJll OJJt (^^-Lu (jt .<( 11 jISLaI))J « IIjLjLa jl^))j 

. L^JU>Lqq-AJ L^JlSLcol (j\J uLaJ^J 4_A-A-i^-A ■ ^£|J 4(jlj^llll 

Cu_)L^j . 3 jj Ls", a ^_il j_A ^2, ^L3j CujIS^ 4 LjLajI cjVLoILvVI La I 

. T (^JJ (J-aL^ ^J*1 a (j_A J^lJ-A (_j£. ^JAJ dlVLal^Vl 
Cu_ll_£j 4 4_<_u J_A_A CjL_uLl3 4^ JlJ Jlu3j.UI (j_A jc_jI mi Cqjl^ 


na 




±±aMj ^gigJU 6 s_u>IjaJI 6 JUnJI 


jLiljVI c-jI mi •>* !j .^LUI <L>.1 t <i o 4 jM3 J' 

. 4_<_uJ lI^U 4_3_lS_} 4^j_*_4 ^1 4jwL>J! Cjjj-s d ^1' 



4^vLcuJLl jLuj.^ ^_j juc ^.Liijj ^JLtjjJ.1 ^IiLa 

4-4-1^ 4j3^JL4 ‘ ^ 4 | Jul M ^ , ,, Lh oJ L_jL_u_>JI I JlJ>J . ^_J jJs 

dol Juila I Jufc jiLu , JjU^miUj 3j-jI Jiii ^pJLu-saJj t r J 4_3 jj9J 

^JS«J 4_uL_uJ>Jl lU Lj^ul1 £-33^ ^Jl 4_U_uJ Jil^J! ^_t_uVl £ 4_U_J jJI 

. L^j 4^^Lc 4J M( 

4 ^j-u \j3 j _<_u L3J'j-t-u ^£ jJsl ^Lufajj 4 _u2_iSLI 4-jJLu^^IlII CjIjLcujV! C-Jbe_<_u 

jj^-t- U ))^ (( i > 1 ^ A 1-4-U ») ^j_o I J_l 3 ^i3 £ II^J I 4 _<_<jJl2JsI iss i\\ Cj L»_H_u^J {^Jb^ 

4 j 4 mi” II 4>J_Aj 4 4 Li]j_«_u 4_^J^ . (« « l_Hl^JaL(_u 

/^t, 1 JljLjlII jjvL.u-a CJSjJL 4jI 3 (_ « j mi \ tj) 4_<_u JlI^U 4_lL^dVI 4-uj mi < Mill 

.(«J^I ^L^)) 

^4_l5L_>J I ^ 1 n Lj 1 ^ * A Jl>. Ij ^ 4 m I 1 4 ((^_u 1^-Jl^_<_u l_3Jj) < <i)) 4-t-U-U ciJ Llifc 
cjULtijV' Jjja 500j 800 Lc 4_3J 1 ^ jJI 


cjIJl^.1 1 <i 4 ^jl3j l_4_)j 4 4 _*_uJlI^JJ 4_ot^J_4 <l>JL»_4 ^Jl3j V L^JSLlj 

. Juu l_4-tS mi 1 (j4j 4jI l_4^ 4 _jLj jU 

^jLoJI cJgII 31 miUI CjIaj^-U 4l>U]| J4 _lAj-JLI £)l 

Jl-L^JI (jjJs 4^^j_*_4 CxjI^ Lj-i^ ^jj 1 -%. LjJL>. <- m <1 n 4jjljJI 

CjLu^Ij { jjj l^JJ-t-u LHIj-t-u CjJl>>J l_4^ . -u ij ^llaj ^ylc ^ 4_4-5J-3-Il 

(13,12,5)j (5,4,3) JiL4 ^-sLUl dJrJ.1 (_^ill ^j-4/j^c.Iil^ 

431-41, 44>juis ol u^JLI o^J 4(37,35 , I2)j (17, 15,8)j (25,24,7)j 
^jLJ- 4 (j_4 CjJJ-La Jl^ I 4_1-<-uJJl-LA 4_uLj_JoLjj (_3jL»_ 4 jjLuio ciJJj ^£1 

Cx3L5j Ljj^ \ m ,^>tlj (j\u <^Uj (>-tljLtJ! LcojI cll£j^. JlS . ^41 


I S3 









.(jLajJI tiJJj £_a 4jjL>o 4.Li^> ^Ic. 1 $*%. 

(I (jj-ijl—iL-cIaLj^_H 4>-_j_jl_ij_i]| 

4_^ Jl_j L^jI < II -V I JljI u n V jtjicVl (j-saju (jl (_£? t4_j^Ljj9}UL 

(jl (j )J v 3~ «j 1 ^jV d 3 U /1 1 J_t£. j *U_^1 .it JlcVI 7l\°l\ ♦ 4_aLj 

U>U*j V o^jJI i^jJLi*]! JIJLC.VI <>a ^JUJI Jli. 4lJI 

.j-cjJI Ijl^J <- « u.. ^jjJ 4jl£LaVI ojla JIa 

4 \j ♦ Ml 4 ^Lc 4^>-J_5 4CjI_J_4^LjJ-JI ^ ^ I M Ml A «;UJL*JI C-tU^ 

<j -a Mil IjJ-aLaj L*£ 4<_j>ILlII mm! 4j1 Jlxj 4JLj^>. CjLaJ^ Ij^o jL3r*t t mIj 

j_a Ilj-4 JiitTu-ulj 'jj JSjj-dJ lj_t^ 3 j-l.i 5CJI jl JlC^I £_a 3 ^ 31,1 4jLl jJI 

. 4_lL_u_A] CjLu^Ij^JI 

jl C-x£.jJI ciJJj ^yC. 4 3hUJ ^1 JlcVL) 4_j_aIjJlJI 4_Lu^JI oJJb t~< » «to Ju9j 
( j-« *j->- -iljLc-Vl (j? (j^_LjLjj_jJI jj)» I <—ij)» Mill ij jJ 3_}L^il ciJJj 

. 4_4-> jJS JLLA 4jJlL^JI CjLuJaLjjJI (^jjjJlsLg J-LUJ 


«bbkfr»4dL*L j 

JU_4l, LuLj) J-IjJIjL j LJjLS. ^_^J_A ^jJ 

. J^LjJLI (J_l3 (JjVI (JJ-3JI Juu La 3JlC Cjj *"< I ii I 4_<_ujJla (ju^JI 

4.&LJU J_l_3 ^yu _} L<-uJ I QJ~ol I ^yu l_C. ,J jl\ « LdJj L^J, I )) 4_3_jLIo ^ymui^jA 

. jJI LuL>. 1 jja Ujl>. cjLu^L^JI c-<jI£j i LuLuisljj 

.CjLjLlxl>JI ^LLaj 4 Lc ^.u Llul^ L y£>y^jl\ (jjA _}JlC. J_aUj 

«CjI—luoIjjJI LaLj^- LjjjjJ LLl 3 ^j! ^SLaJ .1 (J -°3 

j-u 5LH ^Ju^JI L i - uaLjj-jI (jJJi 4(( IjL^jIjjI)) cillji^ J-aIL>JLI tj-Aj 

* 4_4_u^JlII 4>Jl^J 1 *) is> / a 4 4—Leu l_3JI Jju a L>- ^jJI 

4_^it_uD 4 1 _LjL>. ^jJ CjLujSLII I jl u i <il 4(_pDjVt 

(j_A JlTl-4J 3_JjIjJLa 4_lLl>. ^J-t-u^Lt-u C-<-<-4iJ 4 jjL_4iHa 4jL-U-U 3 A Ml 3 A 

/»A ♦ in \ a L(-^U “2. ^yJLc. 3 e) , ,, n 11 ^J_u3J Lg -1 ISLl-u ^JlC. 4<_)^JtJI I 

. (j^-tLA ^JI^_jJ_A (j^aLo I 0,000 4 _l3j tjjA ^JlC (J jl 4dj-A 

(jyJLll JJlC (|^»3 300) jjjj-<-u \^\W (f< < '• ^j-saJ \ jl m I nlj 

♦ 3j miT. j_A 4 L^Jjj!i 4_<_uj J_U d<jl^ La J_Lc 4 LbLv CjLuIoIjj L^j C-4-aTlAI 
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JjasJLp ^9'i(jll OjjoI jail oJLuJI 


. ^JjVl <_jl i il ->JI ‘ “'I jl rt C : 

. <. 
:(3Jj^>JLl jljL£.Vl jl) : oljlj _ cjtiLS 
.oLujil : KjUs 
KjUs.lfTjU! 

,oL*£tl : UL3. 

slLjLs :i_al i i.-il cLa^Ls j|ji£.Vl jjl jIjl^.^ 1 l_bL>. 3aj_Iij ~ 
(j^-LjVI jj-o 3jjJL*JI j|jLc.Vl lJ-ij .3_uL^j Vj SijJlz. j-±L$ «3jijji£.» juil 
(_yi£. j-ij£LII JJdlII I juti JJ) iA~\ (j£Uaj i(j£U^a JJlC. j_j£| (jrll dll jajuijjj 

L^JLoKj ^jlajVl 4 _lLuLJ 3jj jjj .11 cLua_uJ1 (Jjijcadl w JSLn JJljlII 4jI 

£jljj (jl I JL*JLi tilli I il IS1J La lilj iJliLLa-pJ.1 aJ^oj 

J-Jj^s (^1 J-i^i! (jJjVl 3ia>-j-U J-illi . 4 jL4i}UI ^1 Jaw |_ys 

jjjlc. Vj ... IjSL&j S-LoHIla SjuIjJI 3j3jJ,I jjlc. 

(_,_!! ^LjjeJ UjLs ^! jJjaU LojLi£.J . 1 (3 < a jjiSLII JL>.jj jJj I JLs.|j 

.(Jjjs-I 3jLc.I 

(j^ta-yLaJ! al 3~t~ I jjk SalHaJil 3j_ji.V! SjsjlSII aJ-& >. m i u <jj 
aL>u1 SjL^j^UI (j-Aj 4ja»._ji,l cbL^j^UI tiJLL^a . cbL^j^UI £ya ^j| 3 i ii a-%. 

J_il_3J,l aLaoVI JjlILi L^jJI JjjaajJI jjSL «jj ,3_iJL_u]| SaL^j^Ulj I JLa.|j 

cbL^jVj , 4a»-l i .ill SJVjLi JjL^jXJI tiJllAj i Jl>.|j (j^o laJiJ 

,<^bUJI ^ .jSIjJI Js IS^uSdl j| j^Vb ol^VI fj) 

igj M i «t l j»Uii!l jL3i.V lijj tjj-3JI (^1 

cl a "il l- 5 ^ (jl 3 1 ^ 1 „VI Jl>. I .«ljji.jl» (jJil J i^LjjJI 4J aljcs. I 

(jja La>Lkj| t 100 4_Jj JJjlII (j\j JjcaaJ lixaaej 1 '^3~tl t j|ji£,VI 

((j^J^Lo 10 ^jLciJ IjL&J i JL>.lj SjljLcJI 3jjJI f_jl\ Lc.^3jJl 10 JJjlII 

ciLu/Lall^S jjjSJI j|j^>Uo^^Uj^.53 ^Vl ^1 10^1 

(_g_gl i n~ ^LiLo i3jL>.|j . d_Lk j_a J_al_la_a cLaaJLaJl cUiojJI 
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j « Lafu^— l>Tu t4_Lt-u 75,600,000,000,000 

28 ^Vl 8,400,00 

^Lc. ^jJI ^JjLj-j^JI ^jLu^ijjJl o^ juil^ 

c « < <i n ^jJI ^yjl t dJrJLl <—0-° <Jjl oJlilll (jjJilt 

^ jy Illl !j-ululj - SJlcLs dJill (jy 4 i >ij O' ^JlSL-uLj ^Jj 4-0 J <^3tl 

JjJl>JI Cj^LaLsua cltirdl I -LA (jy iiAJ . j 4 jM^> (JK t oLj (J_l 3 ("tanilfl 
c-jj t.n •%• {jj^ ^j-u\-uj\ clc IT lI.' Ij_a (jl U£ . (a + b)n ^jJl^JI cjIj h a 

.(183 ^L^J! ji^\) oVLu^V! 

ut 

jJ^jI) clljj£ 4_$jJui]| ClOji. ^_lC 4J_iL*JJ C^jI£ 

oJi^J (j-ojJ . Ql-OLulaLjjJi 4 < ii a 4_<_u!j.i ^u3j_a ((j-u-aL^J! J <<o3tl 

jLlitJ Cxj| .^Jj )fjjA JJlC 1*1 Jj i«U>Jlcwj J->. 4jjl_m 
0_La ^jj-LJ Lu i s LjjJ 1 JjlLIiI . 45^J Cr^I J- J 4_a*}'L« 

j 5 JjV! cjLuIsIj^JI p.U.a ^Ur.Ij t JjLjJlI <> jla JlLa j^L-a o-*j 

0-« 3jjl>JL!^_lc CjVjLjJLI 4_Sjj_la (550 - 475) IjLJjjIjj! 4_J,IjlII 3j.^ mi 11 
4-£jj_LaJI <?JlA jjmmj .(jp^L-oJt) 4_3 j^_Lij ^jVl 4jvjjJI 

t 1 '<**■ O' (jr^i ^ ' L*-a lILLs J^a 5 LaJ_Lc. lLL| 

.4-iL-oVI 4-bUJH 4 _uIj pLL^>JI p 

j_t£. <—jj mi m ol 

i t«s... \i JjLJLI ^J_>iJ Q->.LcoJI 4_ojj-la O^J i4_j_Lu-fiaJI 4JL>JI ^ U> ♦ 11 ^\jtX( 
3 ^Jl>JLI j-lC. 4JjL*II LuSL^j . Ju>.!j 0^ Lr^ 4 j m t^U 4_Sj^laJI 0 -a 

0-® 4-JLlLq ( jr lc. 4 Tl^.m.O ^V LoJu£. JJlC 0-° 

^JLc 4 "( <a < ii 4 ^ jr sLj O^- Lo 1 . iSj ^' ' 

o^^ o^^ * 60 4_<^_uJi]l (J-lSj 4J5LIj 110 137 

4j>.jjJI o-° 4J^L*-« J5!_0 
I37x + 10 = 60y 

(^jOcj ^3 4^_jjLuail j-u5UI p ' '■ . 60, 137 Q-L^-mLaJlj Q^LcoJI ! J_u 

JjJl>JI ^0 ^ i^**n 3 JljJlj>JI j_JI ijr Lc. 4 _jJLlLo 4 4 mi4 CjLjI^C 


I 56 




JjasJLp ^ 5 )\.q11 OjjoI jail oJLuJI 


2' 



60) 137 



120 

*2 2 2 2, 

297. 

17 

</Ui) *3 3 3. 130. 

130. 


*1 1. 37. 37. 


3 * 

*1. 19. 19. 


17)60 

18. 18. 


51 

1. 


9 

6/0 


9)17 



9 



~~8 

6/9 


8)9 



8 


X-130 

1 

6/9 

Y-297 

Lc£ (jjk JjJusJI (jjs (jrS (jJJJuiJI j.il is\ a (jl 


« 4 <W Hrttl ^jl JJV- V -U^l {jy-& 1 , 1 

,3,2 -1 

1—Lvj-Iaj 1 lA-VI ^LJL lij dt-Lg&j JJl 

^ 18 -2 


3 o t n3ll (Jj-Sj JJx. J i^iT e-i («LlLlssV! 2J.sL*JJ (jjs 4 1.01 V~i mil) 10 ^jLill 
•OJ&i 6^ <tl»j (^LJI (jf .8 

1x18-10 = 8 

: j|jtc.Vl ojufc -3 

18 x I + I = 19 
19 x I + 18 = 37 
37 x 3 + 19 = 130 
130 x 2 + 37 = 297 

. J& (tljL»}Lc) CjJlojI Ju9 

J^La. (j^Uj .y = 297 ix = 130 3 JjLlI,I J^l>. J-a.1 (jl 

X J 3JljJL>. ^o-l 3 (Jj x Cy* 60 diLa^.1 I>I a (^jJa jl) isLilaLi (Jjo.1 
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^AaJI 


:y J Jj .^>->-11 137 iisLo^LUa^ jl) S-sL^sJj 

.60 aJsLiL. jJI ...X = 10.70.130,190.250 
. 137 ^UsL. ....y m 23,160,297,434,571 

£ya «QLo j_i£. (J-^ue-i <_jjJL_uVI Ijufc liJjl t n ij 

Jliao (<u.x2j ju 3U jj5L!j .l^D^Ll! 4jl nr, 4jLjLla i .ti^i 

. 3j ju»JU j_lc. 4-bUll LyjJ 

19 x + 5 = 12 y 

19 x + - 12 y 


1‘ 







12)19 







12 


*1 

1 

1 

1. 

59. 

7 

ywi) 

*1 

1 

1. 

37. 

37. 



*1 

1. 

22. 

22. 


1 ‘ 


*2. 

15. 

15. 



7)12 


7. 

7. 




7 


1. 





_ 5 

<«/<) 






V 







5 







~^2 

0/0 






2 1 







2)5 







4 






X-37 

"l 

(/0 





Y-59 


: ( _ 3 L L»£ (jjt jjjulI! ^ (jjjjuiJI jjLaojs (jl 


. 4_^_4U1aI I L-UJjIL! ! fjyJt 2,1 ,1 ,1-1 

4_La 1—Lv^-Iaj I lil C.t-L5&j JJlc 7 -2 

*2 (jyic. 4 -<u<.u-3JI (J_l2j I^Jlc Ju>u (4_tLt-oVI aJjU! V"1 MiU) 5 

. I X 7 - 5 = 2 j_^.Vl <jj& o' V? 3 l£^ 

cJu3l -3 
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JjasJLp ^ 5 )q11 OjjoI jail oJLuJI 


7x2+1 = 15 
15 x I + 7 = 22 
22 x I + 15 = 37 
37 x I + 22 = 59 
(JjJLsJ! (diLo^Lc.) ilalJiii 
SLiusVl aisUi.! 

.12 4 JsU 3 L.j_.hj 9 ,X = I ,13 ,15 ,47 ,49 
. l9aiL.ibjjti3j.Yw2 ,21 .40 .59 ,78 
. jl JLC.VI ( jj a f . *42 (JjiJJ I JL>- SjjU" a (l£Lij£LII) jjl 

r iliMiV . (JjUi (Jj) 3 ■>■ 4Jbl_«j3 4 3 o t a diUljJiJ LiLgjhjI j»La 

aJJt (jI idljJI Lc£) 3 , 1416 UjJij jUj ajutj t qqq 3 <w3tl I 4 I 
£ytJ 4jl3| ^Jl 4 oj3l 4 i 1 n-y a 4 cj4 tiilj jjj 1 L^jl . 4-ijJj_2j 4 oj3ll 

fJU UUf lilJjL^ .(3 , I428j 3 , 1408 j*_> l_<pf -yp J ^ 

( _ r 3 jhj^U (jjjjAAilaj Jj Jl>. (Jjcji (Ja. (_£ jJI i—i VjJlx. 4 ♦ ,+i diljliUI 

»1 a.iiTl (jljjJ (j! 3 jl*j (JJa jl£|j i4_i5LLiII cjLiUiUI 

jJI _5_* J-us\ jJI (jls nJjJ-f 3jUjj . Lilijjjtji <jJ>j^I ijljj4 4 ++‘- u 

. ^ 1 4 1 * i t 1 Ci i < i j 

(665 - 598iU$SUI 

(jj. UlUs 1 j ^ 14 (jL5j .(LJU tjl" i n^L.) j i i ,itl ^ Lb^ Lolj^. jJj 

4~i . n ^^sc-i Liilall ( _ T S i ih5) hiLl. jLU lLalj^j 11 4 tl ac- I 

4-IU^.I ,jis JLao .665 j»lc. <_3JjJ,l iUU IjuUj (dll j ^ Jj) i^i~4 

4 17i ■>■ 11 aJJt, 4jJo^J 1 dll j i^>bjJLI ( _ r C.LLaJI (JjUlIj IjjUo hbjd. 

.3jiUl 

Uj^lljULUl 4|j^SU^jVlU*^ia^JUI h.j£ Ulj^jfjia 

^ 3 i s\\ i \ j . + U^ 4-l!LUI j 4_o^^J,l jl Ji£.Vl 1 ’J 1 + ^ 4 3j 4. ill Jl^.1IjJJI dU3 

^aJ^Lo 4jV iU 3~4 i43l j Jl=cj 4Jl£. 4j| j a . 4^1^. 4 «i 1 ,i3llj 

4^4JjUl 4 J 4 UUJ ULc >U dU j»ail. 4a*JI 4 JUJI 4Jj-HI 3jLi>U 
X -4 = 0 4 J 4 I « clIV) LilLui LukJL>.| (jl^ Cr^ (jl ^jaIj 


I 59 






.(X = -2 j X = 2 Ml* 

4JLSj Jl£ 4_ut.aj.lt] 1 4J.iL*_$U jl Jjjwj tilljJil <jl 

(jj^LoasLjjJl _>Lc1 jJij 

lLUjl^ Llj^Lalj^j (jy l^c.\ . 4 < < <i t ML) Loj^Lalj^j dij_a Juu eJJ3 c^Luu^l 
. 3_ijL>J,l J-lC. (^jVl 4j>-J jJI (J- 4 ) 4 jU 4J| 4Jjl * git j*UJ| Jj>JI 
ax + by = c 

fuS 'Cr^ i£< qj P O' y = q - ma, x = p + mb Lr k. 

.yj x J ^_l3JI 4_cj-^c- 4 (jJ! ...m3, m2, ml (^1) m J 40ll3e^ 

:3jJu>JL! ^_lC IbLdl cilllx^ Loj^Lalj^J 
x 2 = I - Py 2 

(.Pell «J_u)> 4J-iL*-« LLai. Juu LuO 4 JjIulU dJufc jJj! ^ 4 t it) .J^eJLI 
.3jjL>JJ j_ lL CjVjLslOU JjJL>JI ( j-o JJ^. Luj^LjIj^j ^.Lu 

jJaul) .■ U q 4j) J s CjVjL*_c t V 4Tiliu31 j_u5Lll (jl 

L^j-utli-A 'j l ^ A ' ^ ^ f 1 ^V £)| b> 11 ^J| ^Jsju I Jl& j * ((j_ujLcajl tl 

(jjjOi-U jul ^1 j_uiu J-Jj (^l ciJLlA . (j^-tLLJI o' 

. 4_3 JlI^JI JJ Lluq LjjJ I tjr £ 

(1185-11 I4)fjl£riy^ 

9-i^jJLU 4_lC l_3jUU V .JJ_<_ujLa 4j*^J '0-u LajUse-u IjlSLluLjjJ jJj 

. I 150 ^Lc. 4 -i t£ ^£Jl!' (oLu-^LjJt 3jufc^»») ^jLj^llu IojIaJllu. 4_iLH£j 

:0ja>-! 4uujl l_iIu5LII £_3j 
. c_j1_4_oj>JI (4-L l aj>JI) ^_^IufcLa^l_jJ - 

. (j-j_>JI) LLuLaL*1j - 
.(4jjU^ji SjSJi <>) utJbSVjs:- 
.0_£!j£JI Js) - 

^LUI ^0 C.t^e_u j^ILi-a 4 j1 . ^jUj < lj_*_tl/ ^ubUQLi] c-uTt^ 

. L£Ijj£ 4_3uj_U Jjuv J ts\ *4 4_j^j .fiLt^Ju^II L y^tJLi c_jLou>JI JJVI 
3Jl_UuJ' 4-U-gjLflJjJI 4 Zuj 1 4_3j_ua_jJ I tl 1 Ju& > Jt£~ IjiSLt-uL^J ^jt 

. C_j|jL>. C_JjJL_uLj L-x T t^J ij yILAl^^LLl L^u-ul C_slli5LII .4_^5L>JI ( ^yC. 
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JjasJLp 4<)V(jll OjjoI jail oJLuJI 


*.4_La 4_o.4^a_) 4ji mi a IjJiil 

3j.jtt i tl CjLl^sj ^ya jLLs 4j 4 < njJLl jLLa^aVI i". 1L» i*. LsJlIc. 3j-L*_Lai]| ( _ 7 j_L)L) 
ijIsjijLji LauljLa f_y]\ IJ 4 JU iLfcjjL»j jJ l>JI JLlal 3 j_Ju£. (_£jL-uJ 4JIC. 

Bj j-a-jt l ^ i ( _ T lysjLi VI i II jjC. J3 4jLc. I Sjjls LkJJLc. i_jj!>4j 
c^jl^ (^,111 diU-a-jit (_ylSLII jjk Lts .>. .-».ti diljLil J 4 L 33 ^Ijjl 4 j}Lj 

.(144^1^1) 

j&3 (j^aj 4_JI_Li. O 43 JSLoil jsjJLS j 4jjjj_La]l oj-ifc JjLso 

4^11 JjjlJLsJI ^j£. 4 -&LujI ‘ Qj (ji (jj4 i—JLLaJI tfLpjl j^lc. iliaLao ( _ T ^S 

4_lji^!j (J-jI i ii a JjJL*-! 4 _L^j ulili sLuLlUsLjj JjjljJa i4Jl m U (_y3 

3j5LJk! Juua i_JLLaJI i_!jjuj . (LoU-i 4-ufcJiJ 0SJt Cdl^ jJj Cr^") 

^_uij_J (jjLjijl 1 -jjJLjiI 4jI .Jl JujVI (j£i lXjCujj i4jjjjI_Lo CjIjLh a t_jLjeIjl 
. 4 -»■ i^i JL£. jjjs j I 43LlLiL^ (j ^ 0 i nj (jl (jj4 dsLaLa3jfcl i_JLLa]l 

: Jj3l 4_5j^>.j-j L$jl mi a I_ 1 J)I t u I LujLfcbe-U <_)l3^ yjz ^^>.1 4Ji mi a I_bj3 

■ilj^i 4Jl£. jj-a3 £Jjjj i^jLauJ 34j_3Jt i^ya ic .{ya (ja>3 4 jLc. Ji-I J L. m> l_i 

i^Juus ^ r }^ • SjjLta 4 , ■ X -K Jlc. i 12 Lfc4Jl£,j 1 4j3 it| LoI i4c.I 

534j_3JI 4JIC jJt ^ .4jL»JI (_y3 34 j_2JI 3jjL>JU «—-»1 iAigTl ( _ T lc 34 j_ 3JI i_a*J 
(Jjj3a Ja. LajfcV^J 43 jl 16 i_iljj»iJI) 
LajkJL>.| (jSLI njljjL>. L 4 I SJjbm 4313 i_jbSLII ,jj3 4illj SJLaua 

'. J^j-S-a 

( j_u_a^>* 04J_£. i Jjj-3 (_JI 4 _Jj- 3JI jj-a 4x.^aJ?E^a ti "■ *t 

jl 1 n~ (^L». i4jL»JI 1 i4jVj I (_yJ^II 4 JUlII 

La? X — 50) (jJSLII 4Jl*JI yit LtS .Syx-LL 1 Li 3a Jl>.|j jjjSHI 

.(J^±3_a lX = 5 *jJ-Vl Ja»JI 

4,.,.c-,t i ajjmi 431 jc-jbsji j* ijisLai^ 

X 3 - 6X = I2X + 35 
t^lllll >^l ^ U3al35L 
X 3 - 6X 2 + I2X - 8 = 27 
(X - 2) 3 = 3 3 
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; U^ ^ 0*3 
X - 2 = 3 
X = 5 


^Jlc (j-A JJljlII iJT £i a.1 ^ .,.y 1 4 j < nnjJl Lil£l mi a 1 win 

£ miVI lj_A jj_La_J 4_<_ulj JlJ c-JjJJI $. L^JjlJ jj£lu±a J_J_3j ^L^TlAI 

(jlj i^y U i mjJI ISLjj_aI jcjjlltj 4 j_Jl> 4^>-jt ju^J! jcjjLi] oi * 

4_j Jl_L^JI 3jL-b_>JI ^j)~ < (i a LujJlj C-JlIj JlS LjLUj clLujVlj IfLi^U 4_ajjJij! 
4JL>-jJLl ^1 Llj^JLj LUt cJLusj *4_o*jjJI SjsUIj atjJJ! cit- o . 

J-^JlJI *L>. <j_a LaLaJ <j_a <j_u_jJ) JJk_*J! ^ lg ! a f . ^ LgjlJ 

3jl i y J a jj <jr\_djLJ! (jrl_L6ajl £yz J_A J-A tJal Ml?TI I JigJ (JJ 1 <^>V' 

(j_uj! jJJ LaLaJ di^SJoJ jJa 4 jtt j « nil 4 jLj jJ! CxjI^ U. 4jI Jlu . I 4_aJju9 
cjLj_udLj^J1j ^ a «1 a tl 4< jr isa_<_ujJ! ^jjj! cjL*-oL>JIj 

<jL£ ^jJlJ! ^JLlJI (jl .(-dl_LA LLa-i^-a Uj^j LLuauS^I 4_uUj_J1 

4_t^L>.j y^LJI Lai ^JjlII 4_<_u!j j_j qj^ja 3jl*J Lij3a 

t4_uj_*JI ^J! 4 ^».jIlU L-JtSUI jl 4_uj_*JI 4_iJJI 4£jjla CjJicL_u Jui3 l g. L u^ - t^J' 
\\ A~<r VI K A~ \ 1 J^V! £jjuo (j-alsslJJ ^j_a w AU> ,^a 1 _}Jlc 

.^uJLlL« JJ! 4j ^-cuj! ^JJ! ^j-jlI! j- L ^ r Jlj 

^hr.^f! ^ < m rttl ^jUuiVI li-LLfel t LujJLj 4j!J v^LuV! 

*Lj!J»!j l^JV!j ciLujjU 4 _jJL*J! 3jL^J! J^ju Ij^IjIj c«»Mill 
4-jj. U A!! SjL-^Jl 4-J1 ^ Mil! JJ! «l! ^jjj^-L^J! ^ «A>4 

j-jLcJ! ^jj-ll! ^j-o !^jlj ^j^jjLLajj-jJ! <-dJJi£j .(j\jSuj-«V! 

jjl U Lr^ ^J) .*! ♦ "J 4 _jJ_l^J! 3jjj^>J! 4_uJu !j2^Jl LqJlIc j mi c. 
4_)jj_La! j-iJ*$\ <--.x.L.« 1 4-t^-JuJ! Ju^i! 4 £j-uj Jl2J . 4_>.IjI! 

4 " A>! ^1 4_^_JuJ! ^Jl^J £)£Lj ^J - c^! t^> A <1 4 _^dL>J! L^ajjI mio 4jJu^J! 

jl (4 _j jl-L^J! cjULjJI ^ jl Jji^i! c jj^SJU! ci»!jL>ol ^ $.!j_<_u 

j!j_U ^!j-J 4_«jj!jJij th A Jl^>* (^1 !jJJl-lj ^J . 4j <^I 4 ^j-jla ^1 

^j-u^J! ^L«l dJl_Ljjl ^_ajL_u a2j t!j^.^1 j .4JJU4]! oIjlaUJ! 4 j^JLI! 
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^^aJU ^ 5 )\.q11 OjjoI jail oJLuJI 


'O •J.'k'tl i—xjfcjJtl jjLu^.1 »_ 11 1 n) CjULjjJI ^Loij qj i a It 

jjl_i p j I .,.~ tl jl i_slj_j£,VI l ai«LujjJI LgjJ i ii'q? JL3 (jjJjill tfJLA jjl 
j? (jjlsU,! 4jJLl^JI iflLSiiJ! (jjs 1 g<11«~ (_fTiVij saL-^tSiT ijJLijt 
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uu 8 


' ^Ul Ml j U Ml )\ 

JliSLlJ OJJb CLl£j-2 Z-)\ . 3Ju JlC 4_j_^2»jI (Jli^ ^1 

J iLdl J iJSLuj ^JL c. j) £i i 3j-c. L u -a 

^yicj (j^-LcuJI (jrU^Lw lLLIj Juu ... CjIjLUI 

3 j£A\ 2uiLLi)M oLuKil t 2Lu^jVl J&\ fijj* 

.cjL*_$JL>Jl! ^j_a uj-l-uj gjj_jI (j-jj-^-3 (J y_a ijuUl 
(j-a f L£j 4 _?£_uj 4_uLujjVI CjU^L>J.I oJlA Cjjjlaj 
<LL>.j_a tjLtlo jjLVIj jLula 1^ ts~t* ) tCjlj_JuJI 

4-ujJJ <? j_A i4_ujLd L^jLj L^jX. 

^ »1 ' ( 3 ^.a-*-oL>» oLbLcall^l 4 -li.l^JV 1c. 

c t( J_u-ol_>JJ jjJuJI ijLJI (jr^ 

jjllilj C-xKLIl^ 4 J_a*JI CjLI^J->* (jloJj-i 

^JiitlL-uJ t3_5eJL_uV!j diljjVI 3r 1 < 

0j_A CUst-us 1 $4l_i£]l CjV j_a^JI dL^stH] c_iVjjJI 

Lj)jj I ^yj3 ^ |I^C. ^ 1 l__3^ | C-l2j-SU-lm I 1 4 dj La L£gV I 

(j-£ La La L^>- j —cv ^ jr Ll J^kll 1 _A^_lCJ 

djj^olj >4 if, »1 < t*i> mVI ^jSLa-J V i4_j_a^_jJ1 3L_>JI 
gL*ju>II dJuL La£ OJ-^ a Lot 

JjjJI dt£.jILLlj 1 1£\ 31 nlaj L^jLLj 4_uLjjjVI 
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. 4_jJj jJI 4_paj_SJI 

cjLIju jlLo 4-pe-u.u-lI cjLjjljJIj n r,r,< IJ jjjj 

ciJI JuT (jr ^ . JuJl>JI ^JL*JI 4_ujJJ eJJb « L!j-«)> J Mir, 

^jl . LUIj ciJ_LjjVlj L^LjVI ^jl »>» -v. 4_4 -jjuJl*J! 

CLt-u^j^. cjIjLl^>JI cil3 j^yc. LK 1 a\i V a ^jLS" cj|jLJaj>JI &jjt 
3jLua^>JI J-fC /"n j-A> i LoLu J_Jl3j ^ ^ ljuk 

<—3^1 jji^j ^ jJI tt-lL a j 1 . t*lh i j a . dJ— l Jjj . LjLa . cilijl t4_^jjLa]l 

0jJt> Jl^Uju <j| QjJ «Gl j ^£- ' J-a^l*-A (J*Su ^J1 

1 U •" 7t\ l^_Lc CxjI^ L^JSLIj 3ljJt]| SjLtiijv. I 

{j-A ijr i-C Ij-4-^ V J-J l L^jl *U ( nl LaL^J -iJL>Jl Qj-OLUJI (Jjiiwl ^LcJlII 

£.Vjjfe w .t-uJjJtlllj (jyJI IjjjLjJ . L_sI^5CjVIj L^jjjjLoJ 

j-xC Cjjjiaj tj tij 3LpJI lLsL^jI (4_usL>. (jL_<_uVI) Qj_ujjjVI 
.✓c^sLaijj 4 jjLlII ^IbtL-ulj J_o» (j-« Jjal i&\ < < «itl ci&VT 
La t'y sAl t4 CjIjL^J! ^J-A J£J 4-U-a-UjJI CjLuuJ! £)1 

iLLU 3jl (^i -v- L^jJ t Ijjlaj L3_usj ^Jl3j £)l j_A 4 JLsl3 tj^-AA 

^1\ blJUuil tC.«-LU 4 jJllA SjLia^. * 1 $j.*i mi 4 L>Oj-cj L^J £)l j-Ia_Lll 

<_3^LlL>J (j£. j-ta_Lll (j-saJuj t 3 t III ^nil Sjl <>i^J' CjIjL>oJ (>j»oLa]l £>. 

CjIjLc^J! (j\j 4_3_uj eiJLafc Cxjl^ Jl 3JL^ i<L^JVI »1 4 < <i!j CjL illi 

> 431^11 

^ yj-u ^JLJI q-a j 3 < tl ^ \ c. i jujl>JI ^JL*JI ^ a V 

1 ^ 'lC, <± < - 5 fc- t J (j-" 3 tk {jAj-iuJyA 

J_o-^UJ.I ^-uJll jLuall^Vlj jl_JI ^s ^SLstlJI <3jl eJijjjfcll] 

^ JlJLjJ 4_jj_3 4_3_jJ I lUjLjI ^_l>. 0/\ J_u jl 4 _u-^ 2J>. I ciJLub ♦ 4_iC.ljjJ! 

4_uJula Cjlj.il CJLafc . J^jlII CjLjI j_p- L^oJlSj ^jl ^j^aa 4^Jl>JI 

Bjjjwjj.l m t oLj C-o-JI j-i jl i (4-U JljlU <—^j)j < <itl jl OjjL>J.I ^J! 'la) 4-^-1 mi? j! 
»(^1 j 111 ^ U Ccj>o L 4-J C.«-t^J CJLJa^) c_jL*JVI (j-saJtJ ^ylc. 

LjJlo Ij_u JlS ^ U i mjJI ISLjj-oI Jj-lA (jl ‘Lth-A) jJ' J-UJ L^_4J 
4 _ujjjVI <>JlA L_3iliejj . ^LjI (jJiil 

Lc-iJ tfiLuK < M £-A-2*A J-aV! 4 jI Ju ^ A <<-Vl L^jl 
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L.UJI 


4 L^_i 3 jJI <JLvjj a}Ll^! CjjIj3 Ju9j i*LoJx-u 2 4u_a J CjL*_au5e-« 

p > <■ 1 J.eitTuI - i>*tl djLsdiil 

p ^ g i a ♦ i 4 _a£L>JI 4 3 jtMl Ij a r. J j 4<_p»jVI <jK t till <j_a 

J^>» t—JiSLll L$j Ij-dJI 4 (4_uLjLU 44aj T t5LA 4 jlI LjLU 3jLo^>J 
4CjLjLvj^J,Ij jLi£.VIj 4_ujJlII j^\ » Mitlj ^-LgeJTJlj lLLLaJI 
^yJLc. t^ljucVl ciUj Laj CjLIIJJlI aJu* cjj-oi) . ^Lc. 4_^.J_J ^-^Jjl <>!-%■ 
^?U_C! lj_Cjul Jl3j t(^JLilalj ^K^a-U Llpc-AU 4ujl^Ju jb?u>»| 

4_aa^L_a J2l J-5J ^ 1 4 p *1 j n La I . jLaJJ I j q C-JIjLa Cj l^_&ju?e_A j 4_j_l3 

t4_jj_tii_jJI 4 ^jjlII ^LLaj 3^ U a~> 1 4_p-jjJI cjU.LtiI 

IjJsliSj Y A J .' 6 ^ 4_pfc_U_u_A ^j_A \ i is> •" Vj 

^3 £J_aJu9 La- 1 -3 ^A-Ajj-t-oLc ^ jJI (JrtjUJJjVl aLaIaJI 
4_i5LliJI ^ufc-iLusjl (j-C, LaIj . 4_u_u l_aJ| LjjjjI (J^_aJlaIla c_j! < n^tl 
c±!I5 4_jJLL*JI cjLjjfiMill (j-o Jjal 

4^j_aJjl_JJ JujJla !^£> 4joj<?^ a CjLUjUV a Cj^Lj iajjL>a Hi I 

ISL<-o-l<-uj^-aJI <__<_&I^JI L^Hj! ^LUI L-t-t-tTu-U 4 jj^LU cj^L?c_<_uJI ^_j_a^>. (jLb 
• oLsI^^^La^ 1541 fUfLl juU<>(I 579 - 1524) laiV j£-aj 

^j-C. J J (j! jljl 4 l_}j_J_A t 3 3 Mil Juu La-1^ 1 LaJlIc C-UfcljJt I JlA ^^511 

' p £\ l M J N ^yC. j jiJ_>U jJ| LUI o\ efi I (J_A ^_A_5CJ 4jLjJV 4_J_Sj ^ ^ A 4 cClL^Jv 

JlaHajj 4 4_uLu_4jVI 4JlLILj ciJJj 4 L^_tSL5 ^yll]l 5jl 4_jL a 

4Jl1I Li 1 n ^ j t ( _ jr Lij I a JlA ^lc. Lu^jv La LajJLla 

c-JLiJI i _ ;r ^ Lj J_aHc I LaSLIj . Juu L a - lS ^laluj I ju>a Q^ujLjLa 4_uL^oVI 
^ jy uJI VU-plj-Cj (jlaL^ja (jJmsj 4_j_aI 4 _j^LJI AujIuLU jluVI ^-Lc. 

.JUjV! ^>a jl3^l aLaLi Uj^il 
<_aLltcj V 4^U! ^ aLaJLjlII aV> La^ 4^aV! JU 

4_jJLaA1I ISoj^aI 5jLa^eJLI LLuoj ^JlAJ I Lla < ^ j LaJlIc. LlILv 
3^L_us C-J^ 4a^laj 4 _i_ljV1 4 ~ > mJ c a is~i ] (Jj-uj jov.j_a LajJ ^j_4i_Jj 
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. (^L^e_>J I 4 _Lvj) c_jL£ <j_a 

*JLc jI oLj_<LjJL^j^_i^JI jl <LuLjU! 4_i_U (jlA jj i_l!l_ak i jS^ r^J 

CuJtjLaj t^L^oVI Juu dtAll <-dJj gl m ( mL tc-jl t M^fl jl tiALiJI 

A tjkj rt ~ ^UJI £j_a ( j-A_i^_L.U t - U1 4-", 11 4_iJ t CuJjL>Jl t \ tcLuLjLlI 4_*JJ1 

1 $'tA ill < mV! i j r A CjIJ_U_U JlAJ JuL*J! gULtJI £^>OJ 



J_a CJJlJ>. La jlj-C ^ 1 ^ LUI 3jLu2_>J t Lr lc. I J_>. cJJ j JlC.L_uJ 
. CjLL&JI «Lj_a-*J illb LaJu£. 4_u_u 170 ^J-lS 4jj- 4j) uillj 
. LjjJaj 800 ,j_a <LuLLa 4 _uLj1cjj_u 4> 500 <j_a c_jj_oj La 4 _oj>.j 3 £)£Lalj 
/ tl ^j_a j_a£L!l (jp3 i LdSJufc £jL 1 

t^LkJl IjL^ ^LoTlaI £_uo j_a Cxjl^ jIjicVlj cillaJlj ^ujJLLll 
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L.UJI 


j ^ *"< 11 JSIjJ© (j£L $_j t (^joj L3j (j_a^a£Vl p ' << 3tl cJSLtfu L$jL pj 

tVI_La J(g ■ nl t La Lcjj t3j_p-Vl oJub C-al£j 4_j^_ujVl CjLL£JI 4_uLIJ,I 
. 4j 13 £_uJI (j-o L^jf La^ 

120 (j_a ji£l (jyh 4_Llj_3_lU jLea^ VI q _a 3 ju^ 3JI 4_uLLU 4 _jL£LJI (_^ju pj 
CjVL3Il>»I JuL*_a 4_iij 1 j_sljJ.1 $jub . ^ U mi jJI Laj_al LaL9j_a 

. 4jja?ej>. 4 jjI^Ju t > 4_jjj_l^ 4_aLa!j (j^Lalj 
C^X-jlj Cjj_3_>. jL£> i4_JjL£jLJ (jj^J (jl jtawja tCjLutiU <>Jub CajI£ 
j_£Lu ^Jubj i Jl>- j_a jSLtlij 4 Ct-u^j t Jl>-Ij <U g\ ( JT lc 

dJ3 Loj t4_3JLL?e_a CjljLil 3 JlC. (j_a 4a^£La ^ ^ 11 J_>» 3jJl*_a j^£a jI 
t(^JjVI 4J_&jJJ jLVI »1 gif. (j_a j-uSLII (jlij 4( jr La-t5t_a jl eJa^L».j»a jLLJ 
L^ji l>^j *4^JV (_j-& jLVI ejjt L)l 

.p_<b.}Vj?J 

C.<-<-u— lJj (jLo^J! dJj gLoj (j-uLV CxjI^ jj ^tl jj| jya Jjjjlll (j| 

p Ju9j . Cj f1 4 jj_>o La Jal « m i m! (jr £ La Lb La Jav LaJloj Jlju 1 4_$J V 

, Cj L 3 j I I jj_aj (Jj>J jjLT La Lb L>.l~3a (_^jj_<_uL>JI ^J-lL^TJI 

JlLga jj-ajJI 0Jub (jl (^y-ut-gj ^Lu (jl^ jj-ajJI j)_a ^_aSLll j)l I Jab 

. 3_>Just_a IjlS^I Lubjl (JiLa-> Lg£ 4 _jjj_ud L3jj».| 

ji^si «>j§ uuai 

/^i i tl t-iLjJLi j" »~_i 3 -uLjUI jIjl£. 3U jl (^LjUI («i»ll ^1 
4xL^a ^_jLL> ^ j-ljj La jJ (j_u_jJ . LLU jl£L^V 4ajl3ta L^jjja ( JT H]I 4 jjT(SJLI 
4 - l L o 3 VI 4Jl < mU t4_JL>. (_ r ^ i 1^ i? a m 1 11 ) (jl LLlIc. 14 a j 3 r. ^_uL*Hj 

4 I CjLj-3aJtil (J s*-uu (^1 Vj (jjLa^j CjL-ajjl(J^>JI 

(jL^ fU (j^j . lLU3 Jjl^ 4 ,3,<: Jja La Jav jj V La^ t^LLiill Cjja>al ^^Jl 

I Jab (jt^* ^Lj-a-t-u 1 La ^ I ^ ( jr _Li_a Cj VLbbw jLl j_u^brt_a jabj 4_jJI LLaaj La 
»4JLaLo< 4 _ojLs (j^L (jl (j-a^Li^l tC-<-£^JI 
( jr lil -ilj^cVI (^1 (^j^ mi* II ^LLjJI c_jL_u_>iJI (_^ j^uLUl ^j_3tiu_ul 
I L /1 j | jub Ja l^aJ * ((^j-Cul! I ^ I L /1 1 La^ I 0 (j-u-iJj) 20 I ^ < “ L_u I 

^LLilII (^ (^jVI (j-tLOj>JI (cjLLsJI) JjLUt (jl .(jjj- L u- t JI ^j^j (JjLUl 
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1, 20, f U^JI <> Ut 1, 10, 100, 1000, 10000 ^ 

.400, 8000, 160000 

4_u^jlJI pLsjVI 4_ubLU pLsjVI iiii mi (j-sa-tJ! 4 jL£4J > <41 4_uuj 
^ I JlA /2U^ 1% 4Jj_La (j \j Lui^l JJlc. c-tT^-Lb 

.1,1,2,14,3 j^tUI <jy^ 4_Lc j-iju-uj <Lu^jl 1! pLajVL bjp£ba Loj^ mi c. Ljic 
J ^ < mV I ^ya 4jJlu-o Lu_u Ij c-J^j CxjI^ Jlo£ 4_uLJlC jI ^LubU,! _}1 JlC V! l jQ 
LL^ t^yicVI Lojiic cjLiii! ^juk c_a1j_a jaljojj LujJI cjLidJL} 

±\ j^cVI ^ (>i \ ^Ll^L Lb Lb I , 102,14,3 ^julII j_a La Ujj? 

: JL La£ (4_ul£Jsl 1 ^ n j 3 * 4a^_uoj_a) Lu-ulj 


<b j^LaJI ^U^jiil 

J jdi ia 

sjUi ft | 

160000 = 

160000 s r 1 


80000 = 

8000 ov 10 


800 = 

400 ou> 

• • 

280 = 

20 s r 14 

•••• 

3 = 

lev 3 

... 


jl JjLUl p_j_3 JljIjojj t^ 1 r.VI j^e-J jAjjiVI ^j_a 4 jjLIJ,I jIjlcVI L_3j 
1,1,2,14,3 jjulJLs .cjIj, mi ♦ TLj 4Cj1_Lj^<*»Hj L-bljJU cjbjfi<<■ a 

jIJlC-VI £-J-a->. £j-a^e-a j_& 4 i j_a-jVI Jj-g- t JI ^^LLtl ^-LajbJL (-Jj T tSLll 
.241 ,083 ^jLuj 4_iI ^Vl I 
(jL£ L^jj p-gb-jLal £ruuLLU £)! Laj-a-c J3~»j 

jl 4 4_iJL_a dJLufc £)l 4-< u3.\ jJlSJLj 4 Lbajl ^j^Lai.1 ^j-a ttiJJj^ j_aVI 

3l— l.-»J I 4 g I ♦ \ La J_>. £)l j_A 4_j_al*JI 4 _o*LlJI £j-a dLL mi j La JjlI 

Lhfl tlh 4 3^_a) 4p.cae-aJlj LlLbJI^ p jj>. jjJu (j\-uLLaJLI 4 j^LJI 

j%l L4J y>- Cj Laj^-Lt-a La jJ pj LI 4aJJav 3jL-aav. I Jl_u 

4_bfcjjLiJI Cj^I 1 <nfl <_sLL £_a 4 La LI, I 3jL-h_>- ^_<_ujL (j I clLl»V (SciJJj ^yc 

.jLVI ^ lr. 4_aj-<_ujJ.I ^ I JlC. VIJ pajJjlli I 4_<_ulj^ ^-L. IjJLfil 4 4_5t T pe_ua] I 

4_tSU 4jLu jj$j £jjj) <^34 I1 blil plSL>.j 4 II (jl (jisai 
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L.UJI 


.(CjLslUI ciljILuiXI jL>JLl) LaL^j jIjicVI jLu 

4 j V mi 4 JJ J£Jj . 3-11 ij-c. ^ jjlc J-^cjj 

^>j_a jJjJj.j_pJI £ru ^jL-ajVl^ <L>.lj_a l^_ 4 3j_ta-a 

j_uG C.<->u clUj£ JJjlII . 4_lVl £_a J^|jl<i,l JJl*JI CjLLc^JI 
^ (i-=^ ifj-tl (jr^3 i f>^' 

tlLli (J£L1 <Li^aL>. Llilj-pHll OiXJt i_c5>j_jj ^ t-if tj . JJjlII 

^LUsjVl I_3j_*jj J J <?" Mill I_al a 1 V 1 I nlj ( _ T iisLU 3*ljJij 4 i U «L4j|j «l>.L>. 


. 4j.Jj_ill £j|j-i!l JajljLS. 3^J5U - (J^ - 3jflUU.ll 

(jL j jUilLcVI ^1 ciLlj Lut^Jj L^jjj tjlS^VI 4 >Jl& (j'U Jaj^JI i' • • <^j 

J i?"1 <1 <-iJ^-^lLc j_jIHj ^^ Mill ^_j j ^ <t Mir. ji! J.C.Vl 

jJlu La ^yic ^JJljlII 4JUjx 4^JVI 0Ju 4> (j-* 4 4-^JV! 4JU^>«J <-aLa 

4^]Vl eJila J <T< n iJLa-s*-VI JuijJ LaJu£,j (jr Jt 4 Uj < nj 4^-a-a 

4 jIjlcVI ( j-c 3JlJJl>. 4_jJL<ILa 1 U 7T, 1 ^ ^ JljJI 4 Us 1 ^Jj IjljLc tjlSLo ^yJJ 

. 4 t a jjlC. 4 jl 4^JVI 4_La^>u ^LaVI ^1 I Ji^jj 

q «i a mi It 3 j_a 1 h tl CjL£j_j>J I ^Lilajj Luajl ^j-a-Lll ljuk LjjLcLjjj 
. 4 a n Jju 4JLl3_} 4_3Jl13c_43 4^JT 4_jjvjIu L^jjL_u_ 43 u^jl ' j t) 3 llj 


(jrijUj-o j_t£. ^JLjlII 3 ^ U^ll^tjLojJaj VljLc 

^j-uj)3Utl 4 _j <~*UCi 4 ^jLcojI c^-llLxl 4 jj 1 «< nil I jjj 

L-t-jjuu jl ^IjJI 4jj) mm!I JK Mil Jl^I (JJaJI I JlA (jt 44 _ujjJI 

4_uL_4jj^I cjLuISJI VI 4 ?j_a c» < »mIj .dijJLl L4JJ jl 

4 J -a- II (J-C (_SjL^JI .^jljSLII jlj r mIj 3LpJl jlj 3~ ( mV L^jjlJj 

cW ^j-a i U»^.tl <lJLLjl]| 4-jjv^-<-u-t' 4 >JlA t _ r ^ CjjJlIj 

(j 4 ‘siJ 4 4-^L^aJ jLlLoI jjfc l_SJl^JI IjlA (J-j-u-u CjjJ. 1 4(j_u£L*JI 

. LjL^-<ia p ^ a J |Ij_aju3 ^>X jl LaL^-ua Ijj^LJ jLujwVI £j*!j £jX j> j-L>JI 

44-JJL^-t-uJI ^Ij-jwVI CjL ^j rr ) CjljLtla^JI I ^j-o^JI 

Ljljjj 4_j_}j_a cjI^j-^JI olxjh ^p^jVI j4fj a 4 Mill 4_<^3L>^j 
£)l .0 _*_jJIj Cjj_1Ljj 4_j Jl_jVI SLpJI Sjj Ju 4_3txIolj 4^^Lc Ijl^Jj . 1 ^ ^ 

4C_4^l_Juil JuJl>JI ^JLjlII (J-A 4_cl CiltfVil jlSiVI ( j-c 4 x.j^j>JU 4>juk 
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IjJll^LujVI £)l M:l<^ 4 { j-g LaJl^j 4_aVI 4>JlA L^ZuLtftu^l Lcjjj 

(j^-uLUU (jjSLJt SLtiu 3 j^]I LLsr «M1 c_>jlja 4>jl jic 

BjLCj j—$JL llj ^j-u-^-tiuJ 1 4 _l3I^_4 ^J-^-cuJJ 4 1 ^ (jlj 4 4-^J 

^L_t-saJI 4 _<^j>o L^jI L^_Lc IjJLja (_^Ut 3j_AjJI 1 <aJuLa ^Lj ^jJvj l-4^1 

^Ukli 4 _luLj <l>.L>. oil ; a 4<LujSJI 4 _jJ_$_*JI 4_Jatj_4J ^Ll^Uj * L*_o »i <.«iXlj 

^ oIjl^Vi .i^iiiai jIjl^Su tjj-aj t ^t*m Ijufcj 4 ^JJl£, 

«LLuljo 3_jja £ ju 3 jjq (J-^dL9 i_^j3 i4jjjjlII ^t^itl jii£l 

VI (j£L«jj ijjLajVI J ^>1 JLa-~ (,iVLi (jI«~n jjLji ^£2 (JjjLuiVI Lalj ij»llilll 
(3-jLi.) 3_±3 j^o (_^l j 3 1.0 II ^jJI 3->.L>JI dij^j Juaj *IjljI <jj^i 

4-jjj^o (_£l £-a (JjjUjJVI £_LIj ic.jLa 
20 J! 1 J* JJUll jUeYl 


4 

5 

6 

7 

8 

10 


13 

14 

15 

16 

17 

18 

19 

20 


w 

oir 


o}* 

oy,v 

irv 

^ u-T/ 
Oyvair 
o^v y 
oy>v iJijl 
o^v *W 

0J*Y ilL-Tlji 
OyY Djlji 
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L.UJI 


lS? ‘J-jIJ-JI u>2JI (jJI (j^hUI -ll-^Vl (»Uaj J-Jj Jjf jj;Lj Jj-iu 

^j_ll j-a-Ld J1 (J_oaj (j I i41lj 400 ^4t_L) 4 j i _}1 Jl£.V1 i \ 

jl (jj|jJL>JI 4-3J_i4S '• (j jl ‘‘y UI (j-jLjU,! j-ioallj . 4 -ujj <_oJ T (j-o ji£l_) Lijjjl 

(^1 ( Jr 2l) V (_^jJI ij-ii-aJI i—al i m"i^I (jl^) .(^^Lx. (J*\ i*m jl (J-ol^ 4jvjj (j-u!j 
CjjJls- (_;,!]! (jL-uj/l i^ss 4-0L4 JI i_jjjjI£LU ,jj8 I j (.1^ *^Li 43jLil 

. (<_LaJi3 cl) Ij-o Cj jlj j I (j-Oj-o 

(jL^ 1 g i>i «\ (j-o j^l 4—ijJLo <JLSj Lo£ iilji£.Vl \ c-jl5j 

SjlSjJ!) LcaLi. Ijjj icdli jl £_9-i!1 I juk ,j-o«I S2lc.)) e-jl£ LgjV ciLIi 

\jis*sia C^lt^ 1' 1 ^Jl JJ. ,1i"j 4 n h A 4_4_llij (1)13 (ol_l3_Lj| (_yj3 4-145 Li- 4-0 jLc. 
(Jj(C>. JL3 (JJ/L-uV! _J-A 20 1JL»JI (j_j£ (jl jl"l 0 4 . (oUilil (Jjj-VI J-l4sl_L*JI (j£. 
(j-jJ-jJI £_il_i4aV ( _jj4SjVI 4JL-al (j-o (O^.j-11 u- ic. iLcosLi- |jji£. 4-i-o 

^jLcssVl J-&J ijj-T LcaLa. 4 . .10-5. IJjiJI (jl^J . (j-t-ojJillj 
. f-u^ui ij jJI 44IVI J-L1 <_)l_Lil> <t2l>. JLSJj . (_^>-J (jrS jl Jo 

(J-jLjjI 4j! US 4^lSU (jJSJI ^j-o->J>I cilJj£ L.oj-2-o 13 jjulII (jl5j 
4-OJJ . 4 3 J t-l 13 (j-0 (jO-JjLjUll J_(C old nil j (0-JL*JI (j_j£oJJ ijjj/JLall (tujJjjJI 
“L-ojoa. clll j ) 1. 1 I I J-LC. (JjiJ (_£ Jl!I i52 JJl*JI jjk JCS-T (JjjJl2-o 1Jl£. 
LoJ_lC.j . LljJlJ (jj_2JI Lo JL>. 4 \ Ml' (dilj (j-o 3l-lje-o 4 c.j^4*-o) 
4_^JVI (jLs i4_iJLlJI 4^oj4>JI lJ J\ 4 i 111 52 4^oj4>. (j-o JLSjjVI O^J (j'' J=e i 
cdLl&j iy> (jSl^ ^4 p*J(_, l«fltl jlj q" 1 nVI (^ LlLo (j_jj£L3j 
jjlc. (jL5j .(_J_JLJI 44U JiUj 4jV (j-/Jl 2 -o jjkj i400 jcs-T jjlc. 
4JI I (3 i O (J.5L1 1(0450 1600 jL)J -1 o 1 11 II LoLXI 4_L^ \_<kl^_J (_ =7 HJI j»JJ5C_Lll 

14~1 0 k c , (Jjsl5L) £4L)JJ LoJ-i^. (J 110 Mill 4 JV IjL^j 4^JVI I>j-ik ij-JLoa 

,((4^JVI_) (J^L>- 0(^-1 li (J^n (jla U -UJ)~M~|< i )l ‘laLo^j 


4j-bjJI (jjJ-iJL I o 4)1 JL>.I (04^3 i(jol3jj-Laj (j-ojJI Ji_ 2 j-o l_)U,l i- 1* mi (Jj?e_i_u 
. U-o (jooVI (j-o Lscjj-o (OJj^lII (jl^J ‘ <: '-i j0 j^l 2jJjJI-J (j^ci-Vl (04^3 j i4-i4sLi. 

jMjUI (jLou 3 V jjUl j-cc. (jl .^pij-ai .(jojJI coLoo-i. 44I-LJI (> (jl£ 
4Jlj ju-LsJI ijJji,! (jij IJ-S-I ‘“^Lp- (Jl4jji^ ‘i»_j4ll <-£JLlIi 
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JSLIj . 4J£ <_yC.lj-II I Jl& j_uG Clxj ^2^jj . 4_i3 jJj ^ jJI aj_J| 

l t o~\-u3 4^JV1 < jL^ jjljUlJj . jjp» j^U. Lc-AJl^I jjljflk* * 4JI 

j! J a U fl t h •%. j mi^. (j-*J .ciJLIi <_a}L>* j^VI jl.J 1 j 4jj_iii_JI jjtj -ij 

4jI eiJjJ lj jl JjJji.1 ^U*4 Vlj 4 j_l>JI 4_! Jljj 4JI 4jLc.j ClxS jJ jj 
j—j-C jLcjVI 3 4_usLitJj t4J^ 0J-3-C- ^1-Gajl 4_tlc jlj Jij>J! 4_W 

JiLtTu-i 3j_j_La_jw pl_J I ^IJLo 4_u_o J£ 3j_p*Vl 4<(i^->J! pLVLs i4_Lu-^j>JI 

jjj ( «<?j 4-t^JI jl^j ♦ 4-^.t.u.a 1 1 J>j3 ^ 3 nj (J-xuu Jjv 1 V 

.}L2_LJ (j! 4_^SL>JI tj-Q jL^ IjJj 4 L_4JJ ^yZLSX-th (JSLI ^1_ULAJ <j-uj_3il ^UjGl]! 

. 4 jlf. LI» jLoijVI 

4_uj jJI (jr^i ^LIdJ ^yC.U-~t>.I ^^-aLo pjjJalllJj 

t j ^ ^ \ I jLLa_L_u dtj >%.j CxjI£j 4-L4-<-ujX 1 Cj jl jj>JL 4_L_ljj_a jLlC.VIj 

. £c_jjLjJI JljJu>*j <_y3 L_c 4 j^jjjJIj 4_ujJlII Cj.}Iji>JL !jjG-<j pjjGjJl jL£j 
p.jJ! _} Jl c. : j_cjJI j_4 4Jjjla 4 _L_uJL_u pj_*J! l_3jju c^Wj JjJ-i lLI1_La jl£j 
Ij_o*!j 4^jJL-uJI pjjGliil o±Sc.^ 4pjjJI ciJJIi j-oj 4_Ijj ‘O " p <j ^~tl 

£c_jjLjJI pLtea_u £JjVt CaLajUU &S£b OJ^) ♦ ^3^11 4_i3 ^JlII J 6 ^! 

(j-« j-j <*»tl 4 SC .jJI pjj 4J1»^_ylju 1990 (j-ujLa 20 "^Sa :ciuJu>JI 

.«1990 pLc 

juxl pj-fit \sjt> (j\J± ^jl ^yjLjUl j^LjuUI pjjGj ^y^ JjVI jjulII 

lj_«j 20 t j-c lju>.lj t 4JVI p_<jjl ^yjLUl ^JljlJI 4 I3j I jIjl£.VI 

JlxIc-^LgJI LLa_uj_4 j-lIlC. pLjVl ( j_c pJJ Uj 4pG^U 

jjuJlj (20 X 13) U^J 260 juJl^S ^>^1! ^ ^ ^bVl j^cj ^ 

4_LujJI ^_yb 4 jl3jj3 JMJw JJutjj pjjJI (jl ^ylt-j Ijufcj 4 

.pjlGJI Jjjl>JI ( __yb 4 _<-oJlSJL1 

Lo^j 4JjjJI pj-I^-ui 4 <7j^J 3lJl IjlA «4_<_ujGJ,l 4_LtjJI)) pjjGj 

p^jJI JJ Mij I jLo ^1 jVI l^jju pJj «4-t^SJ! t ^ */i^ | 1_4^ 4^JV! CjLlCjJ 

^y^ CjjL^tJ l£\ (j^JJ p\>JI IjLA <jrU 43ZJJJL& 4^^Lc Jl>.JJ V lil 4 260 

. 4_l4Jj_jH]I CjIjjJlII tjit^>lt jJa^ail 4^1 4 < till 
Uf> pjjGjil l s> \ 4jI /4 £j_a V] j_a_jJ j_ujGJsl pjjGHll jSLIj 
4 -lIc. Jilaj La j_A>j 4^j_jj jJI pjjGllJI ^_yjLJI cJiu-salll Lai 4^JLjj jI 


I 54 




L.UJI 


4_L<_uJI» I »1 gif. 4jlf. 4 <(c_jL^)> ^-<-ul 4 _l^SLII 

3jj jJ! J '. 4—-1_<-U_I diljjjJI JlTl^uJJ 4_cIjjJI^ 1 p ^ A~1 t1 | Jufc 

^JuUJ 3 Jl>J j 4-Lt.u-A-iuJI 

*L>. 1_La Lajj 360 LLtl L^jJlc * Lajj 365 > 2422 _j (jVI 

♦ 4 o^ i U 4_Ltjiii ^A-<-uVI 
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^-j1 JlJlJI £-a LaL^-ujI ' d ^ ^ « U 4_L<_uJI ^ ^ j-p-C. 1 

4 ^ Ml 18 4_L4 .uJI J £ Ml VI JJlC (j| iJ y_(JU I JlAj , tU<?4 Lajj 20 ,^bm 

^j_A «|^_j_».|)) 'j ^ <''< Julj g> j i "> 11 4 > n <; ->JI ^LVl 4 Lo^J 20 L^_la 

J l) £_Jj ^y_S_LJ I jlJJ .^_La_>Jlj <1 ^ < U-J ^.LaT<J ^LT 4-4-4L^>. 

(_£j^jljj*jL! I 1-J5 VT oj uic. £j-a Ujj>. 2422 Jj.il ^JSLuij 

4 < uill ^Ll ^ a < iij La 4_j^Ll^I ^Lj I 3JlC jJl 5t^ 4 J 3» a c-jj)l« (iLj 4Jl < ti 11 

4 1 Jl>. JuL*_a ^3j_aj ^1 Ijl Pi i mI jl 4 >JlA eJ&Luaj J)l L-4-5CJJ 4 4_4 _uj_iSLI I 
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i(1 Ji-UIAJ J2 j V) 4 jlf. Cj^LjJlju Ij L^jI Mid Mjw LUI ^ jL3r*i < 111 J 

♦ 4—L<-u-4_tfuJ 1 lUjIjSj < d^> !1 j I t3j_AjJI t_ 4_Ii_>-^l_4 ^Jj JlTl^uJ 

jl tbUI fUjZS ^JjJI JUjLStli 4 jL^ Lj-tli I (j I J) u n L*£j 

:CjLi^-o £jj! 


L_JLfc j^I, i J Jl*JI . jAfSLJjjj j g mi JJjlII 
a 4_^.jJl^3 J. gtVi CjL£jJ.I oJufc j_a 4_i£j_a (jl£j ijJiaJ 

p La Jiicj t J <^~a Jsajj_Ji Lfcaljj 


j_a Lai> 3j_a J-^ju (j^jJUI) * I 

t-djj^lu ((_ t >3^_lJ1) C_jLa ^UJ_3j Lolj . J^jLjjJI <JjjL>J| 

19 ^1 (JjVI j-A ^jJI) jA-uaJl j-a I Juj 4_£Jj *3j^a ciJJjL^ 

j-.lA.VI ((j n **- i tl» j_^_cuj t La20 L^_La 3jLa La-tealLia lj ^ mi I 8 j-a 

., 3a ^LjT 5 4jJ uaj tj Mif. ^_<_u 13JI 
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L.UJI 


a4_j£.!jjJI 3jjJl11 j 4 _<-oJlSJLI Cj_}Ijj>JI jcjjIj Cj!j1jj 9 LUJ 4_L^ jiitjl 

LxjI 4_aLc 4 ag3j <j! (j£L*j pUaj jUTi^V ^L>J1 ciJLufc (j£j pJ 

0jL».J LaJ-J 260 _JI uLul> lj_a Jl^IumJ pJ i_4^ I0j->.J LajJ 365 J1 l-jl a M-y 

p^jJl J.J MM I ^-Aj2 CjjI^ »1 4 A AlVlj pL^jVl olxjt, (jl Jj aCIoIJ^>J1 ^JjQ] 

<<o itl ^Lc 3^jL>dl jjls Ijla £_aj .Mill 

<-dJ5 jl^J i 1 1 4_L_a]l ttilHI Cj j_a JlLa a4_Jj jJ! Cj.il j_>J 4jjI^JuJI 

<j_a ^_i_Lj pLLiJJI * j 3 ♦ ~ c-j L_l<-u I Jl>. I (jl . 0 jL>uV «(Jjj_L> JlC)) ^1 ^LlscJ 

(j-C (j-Lu^lj 3jj) U < nVI 0J_A 4_^JVI (j-5Lj pJ . 4 _j_}1_jL 1,! (j^L>JI 3jjt*t < <>l 
3j_a Jj a4jj, mi ill CjLjISJI <jLL ^jVI £JjV! p^jVjl_5e_a 

j_a 3j_a jir" mij IIjjI£j a J^J Jl>* (j_a j)j| Jlu^ L^K £*J^jVI jjj^-aJ^J 

* 3 a 4_<_u_aL>J! p ^31 j 1 ^ La Ij * _}j^_3JI!j (jtlaJL ^LLa (j\j^jae_a 4_aillit_a 

. aLUj 3j jJI <j_a 4_Lpe_c. I jJLaJtZu-ul 

. 4_j_jLj pJLaJI pJa_>o j)l 4^J^LJ jjSLajj t4jj-5ellll jjls (Jlj-iLa L-tSLlj 
VI <J-al) j-t-oLitil p_>j_3H]lj 2011 pLc. j, i a < hj j 24 pjfc>«tl jljJill j V"j a nj 
• Ojl^V j^Vl IJla&jUII 

Jj a Jl>.Ij p^-JI I Jljj V p_}j_33Jl I jlVlt c1ijL3IlI,I j-jjlli' Ijufc 

4_Aoj_aL>JI 4Jjl^t_a ^_jjIj jJbj 7, 0, 0, 0, 0 J5LAII (jy lc ^jjIj 
. 3133 lla_jj-3j IJlA (3^^Jdj) 

^-j1 pLIb-Ll! (jl p *j3311 (J^aLuil Jl_l3ju Li]I l-xj-a-uJ! 

j_c ^L-j-La (j_oj_3_U c-jl > h ^>JI t_3JLl3tj) . (J_oJl3JlI pjj) 3311 jtjjl jj ^_jju 

aLj^Jj (jun La£ M«»tl pUa-Ll! pLajV! j, j (_j1 a m^H 

. ^JulII ( jr ^ p^jJI ^xlsj-aJ 3j^JI ^JlA JjL5tIuj «(jj^ mi tit 4 3h->JLl 
4jlI p^ojl a pjj ( jr ib p_jj_3Hll 4_u_uL_uVI 3ju>-jJI (jl 

(j^LJj .«(Jl_LJjl» ^L_«_a_jJl ^e_J l_c£^_>0 t^t <LuliJl 4_UjJ,l A«(j^» LjUJ 

I Jl3Jj . 18 (_Jj «(j^» 20 t(j-oj^JLl p-jj-ali! (^p»l^_cV ac-a-uj^j ^JLLjjVI 
C-Jlj-ll La j a La j_j 360 (j_a j^SLu 4-a-^-t-U 4_Li_uJI ^ L ♦ jt j_t_j_juJI 1 Jla& 
1 jLjk (jrJ-C-J a^jLl!! ^L^-aLaJI pLIaJJl (_^ La^ CjLu^-aIxIL ^lj>j^ (^jjLVl 
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iAaJI 


•.^yL I- . I n-a o JJuo jjla 

(3j4L*JI aJJb) JLbjl I — l_i£ 20 

(ao_' 400 (jji-Jj Lai_' 360) zj I = VLbjl 18 
(j»jj 7,200) I = Ujj 20 
(j»j4 144,000) OjSL I = 20 

(j»jj 2,880,000) q/lLj I = L^L 20 
^1 oU>bVLSLll <^11 c»Uj-< M» ^ ^Lb^JL, f LtkU! J_.bj3 

JL*U ^jJI oi^ lolj .tiAljUDVl ciUj-ijAiKtl 
. til!3 (jjs Ljjjja j I “ijj-u (j^JLo 367,000,000 jGxj jj I 
1*1 j V" i ..Li) 1492 j»Lc. j—13 JljJljjJI ^<sJL*JI 

|jL& t_il i n->- (jS3o I i_ oj£ ^till Lbjjj • ((jyJjJtll j<ujjl!l tliLaJLLaj^ajs 

: LU.I tiiLa-IU is* <n (Jjsjjij ( 3 j 


yii j4ju 

&jj*\ 

jojisli j 

7,00,00,00,00 

©W) J4LI 

^IJ^3133 

4,14,12,06,04 

cr’-^-jf t)jv>j 

iUJI iu 1492 

14 11 - 11,14,12,6,4 


*ti“4625 

obT 4 j •auy 16 j ujj 12 j bj«r 


L.jj 1,689,244,25 = 


: y gptt t 

)t tjj < y.j 12 ^ Uji 268 o*jj 


VJ! 14 ^ 4 

11,14,12,6,4 


J-Ls Lo ^ a ~| -a- a I! ^LjxbbjJI jLaoV! (^l^. Ij-cuJ^a ^a-ijjjill lj JL>-i lit 

i^t-i i ii^JI jji^-ntl LjjjIj LU.I LfU ‘ 4L>- CT^i -P Lula ij-t^sLtll 

iasjjjIII Jt>-j La£.4 tl (_ T 1^. ! (jjj-ifc tiiLil i ,i->JI ojl^ 

U II*V «j) . 4_uVl fli-vVIj 4-jj.jl « Ml!! tiol_j^ti! 4jLt3jJI iLjjLjjI 

1jL& i mi 11 i ii <^t! 1 p ijm^ jalaJLlj ^ i iijJLI <(^i iiUI j^ln i_u 

tjLa itiil jj? tliVT j»JLc. S 1 .' 1 " .'J J-a£. ijj'j 1 "" 

^Lclj i tiil^g 1 <1 ini! ^4 _jlJLj aj-frl /nil 1 / iit (jic. >!—Q-ti 1 

i4-ujJl!I £-a 4-jjLjijV! il Jl£.VI 4jvL>JI (jiJijjbJI 

^ JL*_i LaaS Ci-a- i3>l (j^jLill tliLjjjj 1 agL'Lum (jL3jj.il! Jt>.j 

^ S i La 4—ajlj3 ( j r l_tJ 3ji}-^ tl)L_ujLi_11 dJUfe ^i_u , l_^_La ^sVjua 

, 3 i^ii^iV~a tUitj 4t>.j_iij j»^23j 4 j (_ T i*3 L-U JL2 js \j-lu j«Ji^2l!l 
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44si\ 9 


4-lIc. 4JUI ^Lus) J^sz-a Jjj Lc JlIc. 
fjJ* c^jjtJ! Juu 570^L*Jt ^ 

ula ^!Lc IIjjL£j i4_paL_u 4_iJ Q^i^Tu iSLc.j IjJlJ 
Ijlalilj . L £>‘- t - u ^ cPU-4 

elol 4 ju_Jj CjUwjIi^ 4JU^>- ciilli Jl>Jj ,jj^ J_l 3 
<u^LU! jMJI (j-u-ji t4jjl3 jUj 111 ^1 

tt > ti^Vl ^jj-t T uil 

C_JJ_L>*J ^ U ( <(J_!l Lu_4jTj 4_U2Jj_^j {j-A 6jju& I 

• Wjjjf 

j-cu-J l^J ^ 1 ^f\-3-l-<-u.l» I £j I 

CjL^vj ( j_c tt-jj_*JI t Jlj Jl>JI ^Jjjjl 4JL.4JJ 

.lJljSuJI SjjlULj I 

3jl is~i -><U JJLj j j-j^_Laj j i-J L«-u-(-uL j j-i-tTu IjjI^ 

Uj > (I Cuxi CuJLSj ^1 £J^>. (j-^3 ^jJjlIIj 

4_<u jJUl d}ljl_lia_>J! ^j_A / p 3|1 U Jjt^ t^J_*_jJL_JJ 
^jJLc gif, (j-uj-i.4 j j_L^JIj <uLLt]l j Ajj <^>1,1^ 

^ . 4_U_jj^UIj d j r- V1 ,/■>,]\\ Ij c—JjJlII 

^.Lp-I jjfc 4 _j Ij_«jJ| ^jJI 




I I a_«L^ j 


. 4—ljI < 11 iVl 


p 1 ^ J 1 — > <J 1^ £ 1— U 3- t SL! S^AJ J_>- £__U-^ I^_C 1 yt-U-LM \^ 

.oliiiU 


-3 Uj aj jIjlJLj c*-jL£» 

gl , r ^JI 

jCUj ^Ua_Ll (j^_L£jia 

o-*J ...oljLa 5 j_c ^1 


JjS’ ...(^jl ^^I I 


<_jj_*J!j yt. jL>J.I 

.«J-Ld lj -i.il I yt 








JJ 1 ^ I (j_flJ!j ^JL*JL1 ^_J_AjJI J I^*\\ j^flJjJ 

t^j-u-oLiJIj £j|jJt £jUjJi]| (_ r ^4jjLajjJI 4jjj-Lj lj_i_a VI ■ L»j 3 ,.. jJl£.j . 4_ujjjVI 
4 jjj|jJ 4 <i\ V~a Lpo Lijjjl 4 ^j-oIj_jl!1 £y£. j fci >11 

C-<->o 4_u_u 1200 C-<jwjj Ijjjjf jU jjj^jj j! £>^*-4^3 t 4 _lLl3 
4-l.o-uSLI' JU.j SjLuLjj .tiJI juT 3jLJj_>JI ( yc. jljuJI SwUjtj 
. 4jjjjJlII 4j3jjwc 1I jl_3!Lvlj t ■ • y ~*♦" L^_Lc ^cjwj 4_ul Jlj 4_jJ 1 jjjjjjVl £_l4 

tgUu^ill ^jLa^JI 4 i^i^LlLq L^l CjJlj SJljJuw 43jjlc tU3*4 (J-ojJ u~ta *r-w 
. L^jIj C^euJ! ^ lc. LiAjI t-, 

Lljj-3-j j_jLiajJI (jj-UI <j-° Ujl» t4_u_u 700 ^jl« 4jla IjSLaj 
C^ j^Jj4 (jLljjlII l_oVIj 4_wjjlII SjUjlII d<_3iG / j >"■•?■ jjJLlI 

4_jj^_j_txtl.I ^jJ L^j>L1c tU 34 (j-ujJ t4jjLiaj>JI CjU^oJI 0JlA 

!j_lL£ jl £-AJ • 4_JjL«JjJlj 4jjLjj_JI L^JuLlC (_^Lc ^ ^ J *J <Jj tljJJJ? 

Lse-ol Ml" o jLX ^ \ Ml H (J7 -^ ^_£jl— jjv l-Jj \ Mil 4t_jjj>JI iJT £i Ijl>. sJjuful 


lLs! Ml <11 Cj Jl3j I 4_^_a 14-/^0 liv. ^j>U llj 4 jjLlI! ^Jl I^LudI j 

Ld 4 -^xJI <?j_A jlj 1 jufc t jLcjjJI < j <<Q *") jjjj jljjjJI O-L^. ( jA (JjXilll 
. I job 1 _Lojj ^JJ 4_uJl*JI 4_<_u!jjJ! 4l3U LajIjT t-X 3M 
4 _aLc CjLu^Lo 4 jlj_uIjJI ^lXJU -4 (j-c c_jjjlI 1 

^^JLj )) tjTj-lII 4 _jLj Jui,^luiJ 

jjl J-OC-4-UJ ^ <-JjJl1| ^Jj- l JjlII (3 (ifjj^Ju J 

IjJulj Jl^j .£j_uj! 3^^ Lr^l Lr^J t4j^ Mijtl 4_JJ cJLusj 4 ^jjlII ( ^a 

ij-A JU^i 4 ^ 14_ulj4_pjJL*JI ^JL^cl j-jj] 4_<^3t_uo E-l^ 

4 Ijj-qSlu-uI CjIjlJj 4-uIj^-iJIj 4 j m 4-u-ujLaJlj 4-ujj^-4^JI 

4Jj^5cHJIj cUujLai jL-LJL>3 4^JLs 3jL iI !jA 
^jlX ^jJI 31' J-titHll ojXj Ujj . 4_uJlaJI 4_3j^>JI 

U I 4 ♦ fl lJsIj, m(~ miVLjJ 4_jJj) 4 Ml t\-J tilli I JjU3 J.C. ^ ^ X I 4 t jljj_jJI ^JlI 

. (4jjl_cjwj.il I) 

j ciJLIj J^>* 4 jj 3j♦ H BjJaJil 4 >jla Cjj_*JI LiJjLtLj fj 
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pgJLaJIg ±±sd\ 6oA^j :i_j jaJI 


^}L_uVI \ 4_u^Jl 1I LxJjJaJ (jjJLj (^_pe_u_u_i,l ^Vj-A <■ ^j a (JljLa) 
{j* j j I jl^c j_L«j . (4_al_c. JL>JIj 4_uj_*JI lj 

^j-o^LlIIIjj j-s-LaJL IjjlSJuI jJI t(dil^ jLJI < <i ts> (j-*j) Q^J^J < nil 

, ., A\l i IjLu £j\ C_jJ5CJ 4j| C-J^JlII i^yC. Ilj-p£ t^yJj jJI J_ui_ll]l Juj ^jl_5tHll 

fJj . L$-i3 lj Jjvj ^ l£' o-« £>£*1 o! U£ 4^i^. 

j • > 11 jj_u2lIcJI I J_A> c a i Io.1j ^£ ^JLlIIj ^j^jlII ^LoTlA VI ^j?e_Li 

4jj£L-ojlII Bj^IjlU 4_Ua_L9 C^>o <bvj1jJ1 bjjjl I JljL_u ^jJI 
,t\ j_«_u Jl>* ^^C-LLn^Vl ^yjjjJI 

(750-680)4,0^1 

^jLU^A jL^5t-C 4JL1IJLXC (_^j| SljJV jjX. J_tla]| VI LJbjJU V 

LlIjj . 4_uj-*J1 CjLuIsIjjJI Jj| ^j-o Jlaj Ujj (^JlJI ^LuIdL^JI IjlA 
JjjL C.<->u dul^) ^j-ujLb _}V-J j»jjlji»- 3j-<-ul {_y0> jJlssJj 4jI 4 4 < o l 

* .}! Jijt_j 4_4iL>JI C. 4 -U ‘(L^l-*- 0 ^r^o^j-taJI -iL>oVI 

4_3_j_L>JI (j-jl) (JJ-aLII 4_3_tL>J I ^LtfuJ I ^- lLc J I j 4 jgUII Cj j^>ja j_Aj 
.( aUjUJcJiil^L^ jLjlI jluIjJI OxM 

j-Jj) U~ ^^l dot I Jljv. 4_jj_Aj^>. CjL^LcIdI JLs-C.! C^-oIlS 

t^LlLo *c-jL<-u_->J' ^£1 4_j1_IL^ 4_^jv^-j ^>.4- jjaj .4 _jJ,LjlJI CjLuIsIjjJI 

^I^jVI ^1 JiitlL-ul ^1 tlol2 4jUr. CjjJjj t<_jjJt]| ^1 4 _u^jlII jl JlcVI Jl^^l 
.^^i*JI ^£ 4-n.o-Uj CjIj^I pJb\ ciJJj jLiTlcL t^-3-uaJI j-*j 4 ♦ > iTitl 4_uj_*JI 
^1 (Algebra I) aj-oVI IjlA I ^jl j_j_>JI ^£ 4jL^ (jLi <jISj 
4_JjVI 4 jL! Jlj {jA Juul ^LcVI ^1 ^j_usji,l tCjLuisljpl ( J_C I JlA 

l_sj_a (jl-^ . ^jj_t£L<j/VI ^.jIjJI (Jj-aJI ^JLc ' j .«U <14jj n ^<j cx2JLLaj| 
t3j 3» 4 4-tl-^c (JjL-u-a (j_c ^-L4-Uil (yS^l Jjfc I Juk 4 jLx^ II 

(^yliJI) 4-j-a^l—<-uVI 4_*_jj_tiail L3^j 4_uisfcILtJi-<a ^ic CjjVI c_j 1 < <i*w 
^I_LjIj 4_jj^Ij 4jI_Ljj 4Hj>.jjJ 4 ^^L«Lj t '<*j <11 ^t-ojJ.1 CjJli^ 

. (cjjj-U £ja 4jIj-3JI 4_>.j^ c 11 m^v 4_Luua c..u.uJ (3^J CjI^>*VIj SjJ^Vl CjLuj 
I ^^ ^ L)^ 4_jI ciJJj t4_j^_ujJI (j\ Jlu 

.oV^UI ^lc. £jLllCL ji j 11 4jjJa_Lll ^_^j>.LlUj 
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^AaJI 


CjLU^. <_jL^(Jj| (_j 1 < <i>ril ^^-11 4 _IL_uj OjI^ 

Ct J rtj 4 _JL_ujJI (j£Jj t4JL_ujJI 0 Jl^J ^yjjjtil J-^Vl Jui^ ♦ <Ljj mi» H jIJlC-VI 
4-t-LuV 4it_<_aj cLla-ujj&\ 1857 . L^IU^j5 ^J^L>. ( j^c SLoJj j_i3 ^ylr. 

4_JL_u^JI I Jlxj . 4_*_al_>. 4_ u 5La cLJLJI 

^1 4_«JlSJLI ojl& j_ufujj IjSLaj)) :JjJijL) 

4 4 K CjI jL3tIL_ul ^J! CjJ| L^l l_4^ t Cj Lu>> Lj jJ I 4j_oljjJ IjuJl>. Uju ^ U^.t 
( j-4 £jJJI cilljJ 4 jI Juil C^«Jiie2L<_ul ^ylll algorism (4_L«jjljjkJI) 5JuJu>. 

ciJJj ^JLc. »<(c-jl mi **11 ^i^.)) -J (jVI <_3jju ^jJI 4^jjlJL1 

1 Ci j C. J 4_j^ l^i i (jj_ulj^_i]l 4jtiLa_<-ol ^ jJI 

c_jL_oj>JI ^..^L. (logistica Kj~ mm**jJ c.uic.± <L_ujL*i!j (arithmetica 

jl alogrism «Jjj-'Li-Jl Jl^_c J^L>- 4_j_5t_u_uJ,l LjjjjI 
d-* OJlH^ 0^3 >»■? i_4 jl augrism 

Lo^j CjLjI < n**tl j-ol t jl ISJLa ^jj^jlII £)l ^JL*JI I JJt 4>1U 

4 4 i ^ tJ »(_^_tJl I J_A dj-jkLtaJI ( JlcIjJLJI Ci i n j Ij (>ulj-dJI) (>uljJill 
(Jj>J dJjL5e-a 4 U^W L^jj : 1 JuJl> 0 J-*-^L>J' cL9j.lt i _ T b 

4-lj)Li U 4 <w urttlj £-^*-11 CjLlLul CjLlojj! 5-llLa ^JLuj £>Jt_L3 . 4-L m .a 4Jl_uj-o 
L^Uw jl>ij ^ull cjLLuJ! 0juk t^yA-u^iLlI jjl>JI jLscjJj 
<—4 ♦ mm 11 4_uj_*JI Jiitlu_ul 

JuJl>JI <—>1 1 LjjjI (jjj-3 4 j^Ij Cjj, • <il 4_t^.jjjjJul 4 £j-*J» Lu-<-ti 

C-G!jJLI ^li^J £-A ^-ujuJI 1 "' *^ ♦ pJ-1^2)^ 

j—<-!-♦-<JI j_uajL*_c LaIj . j| JlC-VI J A ^ r J tU ^4 jj_cj 2>J miT, Jiir~i r »l 

JUjlL^Ij jIjljlII ^IjLtTu-uI jJI (j\-i-l.u L>J» jLtHlI 4j»ir.I I^j15L£ 

J5Li> cjLu^jLx cjJlcI jJsj .4_LLcjjJIj 4_uL^jJI 4jjl?sjVI ^L^jVl 

. jl JlcVL 4_uJ lJlI! 4 ♦ Ug| 3j_Ju-o 

»I 4jua ^j5Lxj t Lj, „ < <_jL_u_>JI 4-U^jl11 lIjL uajjI j_>JIj cLLjl>. 

J^oj ‘L^jI5 ^IjlcVL 5j_L/L_fl J^jlIIj oIjulU JLc SjlcLjJLI olj^Vl 
4^.j_^jse-o (^1 (J->^ L^-4-J 5J5^j?e_a CjLoIS^ ^ J. 1 ^ ^ 

I5jj t4JL^j cjljjjjstA L^jl L^jl^ J^LoJ! (j5Lxj jl 14-u-t«J 1 ^LuiVl 
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pgJLaJIg ±±sd\ 6 >in q*i :«_j jail 


^L-t-u.1I (j_a 4_<_u jJ^JI jJs <jj^T (jL luoL jjJ <j_oJukl 

3_>>^«JLl (j-^l ^j3 j. jC A~,11 gLgJL*JI Ij_£Laj tgLuJI jJjLt-u-aj 

. ^Jutil 4_4jLi_a 4_aJuL Ij_aJu3 ^o-AJu>*j c_jj_*JI tgl <>u?U 
4 j 1 »" < <iVl 14_Jui_*JI j_lc 4jJls&jVI i_£jij^>JLj 4jjT£Jl 1 Jil JlcVI J^Lglu 
J_j_ 3 La ^JL*J! 3J^L Ui mi oJJt iZx jI£j) j-oJIj ^glaJlj 

<?Jl_A> jj_a CjJ-«_lT(-i-u1j i d 1 ^ tl CjL)L-a^JI £_a ^_<_u_u ^j_a t(CuJJ l^JI 

J>j^5e_a Ci-t.u-J CjL>1 i n^tl ^ I *3j3»U j-J-aL>J» I <-jl < »i^ CjLI t n*»JI 

oLujVI Jj_>o (jl dJJii <L?t_uj i jj4 * j^*T ^j-a _}JlC jl j-a-^ 

^Llg-3 / a j ♦ j . L11 jIjlcV! ijr £ 4-l^a OU SJuLjlU j 3jJulU! CjL!s^L*J1 ^1 

lJlASJI ^r\J^Lt_a CjLcL_uJI i—^VT oj^Lajj (j_ujj^.l!Lj3 

10=4 4- 3 +2 + I LL5^ 4_a_uL>. ,g^J C^j JuSj 3j.tTu.*J 1 jIjicVI Cx^i 

.^yL-Vlj fbVl ^ bj^ ‘ «>1 (^JlII J-a- t - U 3.} La <(OLt£.LjJI)) 

.j^iVI (J-aLtil t1^ ^Jj 

4_^JVI ^aJLc JJ& C_jjj5cj7e_a ,<JLju si 3~^.VI) 4_uLaLilJl jj3G (_jj_*JI 
JlSj oIJlcVI £_a 4_3 jLujJI ^j^LaLu ^j_a 4 j gU tl (t 3l Mill p-iLl J M'tlj 

J_^_*J1 (jj-Sj —y a^ 4_j_aL_uJl ^g_aVt ^jLcl/ ciJJj ^jLifu tgJlxll Ij-aJ V~ < nl 
^g-^aL 1 Ij-aJiitlujjl Lg£ oIjicL^ Jujc-J 1 t^gjJui]l 

LlLcuVj • gLaJ loJ! (^^LLJlj ^j^_oj_*_uJ 1 ^)_g ^^_gJL*j (^JkJt ^-uu-cuJ 1 ^ 1 L /11 

i! .J-alSJI r U^ii 1151^11 CilSUJI ei>Li*V ^Luk ^ 

^_j_g_jv. £_jj_ujGLJ Ij-aj (J^-UJ (j- 0 3 4 jj_aj 3^ mi c. ^1J Vi t »1 ^>^Lgj 

4 gK II ^j_a Zero 4 -lLu^UI 4 gK tl CjgLv) 4-t^oL>. ^-3-t^aJl ^_aj (-^1 mm^I £)l 

J£LAJ1 ^1 ^ M,^n JSLU! ^j-a c_jL_u_>iJ 1 Ji: («JLL» «j-lus)) 4 -uhlJI 

4 g i iiL>. ^Jutil ^yjL^-uUI J.^kt.1 C_LL>. ^1 4 j4JlJl!1 c_*j1jJ»1 CjJlLj t 
VI £)| V fO-^j 4_jJLuL>JI 4_gj^JI ^jl . JJulII ^-Ll c. djjLill 

. JJulII jjyh I j_a L^c_u^jj ^Ull 4_ul£LU 4lLg_t^j 4_u_uL_uVI 4li_g_L2 ^_aju 
LJu c_*3ljJ.1 (JlLg-J. jL_ajjl ^1 (jrj_g_jjl ^j_a ^LsjVl Juu 4_ulSHl 4 gj311 LijJuj 
CjgLjv. LLA jJs ^jl itliLUL^ CjI^ mi»IL^ jL».V 1 (j^_g_Jl q -a 

^jJI (jl-3 1 JlA i 4 JlJlII jJ.1 4_g_L3 ^1 ^j nil (4 j^ mi»I 1 4 jg i m3II 
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7 jl CjLLo 7 j! 7 jI 7 o' £&*£ ‘7 *4jli 

JJlC 4-x_l-3 1_Ljj-_l1j La Ijlj t 4_*_3j_a LaLaJ ljufc L-j 2J%J-OJ 

^LlLa 4 JJuJI 4 -^-l 9 J-t-^eJ LuL^ t^JJb c-Jj-UaJI ^jIjj l-Lt-aJvj 4«CuJj-4J 

7 (^1 ^LmjJl __$! CjLLa 7 4- Cj|^_tlo£. 7 + 7 777 jjuJI 

.700 + 70 + 


(J4-) 5,0*11 5j^S| 1 jilijSn 

(^ T) 

J. 

C 

j J — * J € 

v t (1-9) 

(Ol^) 


J 

L s d r J 

*1 ^ (10-90) 

(oU.) 

Jj 


3 c 1-1 ^ ^ 

j j (100-900) 

(Jjf) 




£_ (1000) 





OM JI iJ j' Jj') 




: jUoVl i Laj LiJJi 

J>*-Ij i (ikJi IJU 

( j-1— ) 


0 

9 8 7 6 5 

4 3 2 1 

(Vj^* j- 1 "') 


10 

9 8 7 6 5 

4 3 2 1 


Z(jj-uj L$j| LaLlLl£j LaLxJ (^j-cuJtil a 1 Un <11 JjL^JI 0Jl& LuJljlj 

4j^ mi* II .it Ji£.VI ^i! j_sljJI cl>^J * oJJlC. lJLSjIJI < nj V c_3jJLa 

BjuJj /. Uj < «.jtl ja-ajtJI L»jj! £)! Jlu . 4jj Ju9 Jj *4 j»j«U L^jI 

Ij) a 4 ~l (jrl-J-JjjVl (j I «L>.jJlI 4_J_*_tOJ 4 aLc jj_ajJI 4 >JlA CjJl>.j 
3j. **■ < o ^_$-sl—i 3 -A_jJ_>J I CjljLgJJ L-4J (j^JJI <—-Jj—*JI ^-A-j-il j i^Ij^JI 
4_j^_jJ_^_jVLj 4_3lal_<il JjjJt j*-Jjlj LJ j»J-3j) _iLie_aj 

j-P*VI jlSjlII Qj)j<d\j-3Jl <>jl>.jI ^jJI ^1 h?TI Ijla ^jl. Lx^_a L^jLi-a Villa 
j-LaJJ a ltl l J-ajJI VI oVl LaLaJ J-JL xJ ji Mif. J-aLJ! (j-A 
^yic. i^j)U n L^jI j ji^tj jIjlcVI (jt£j Jj t-jLujVL 4_JJ 

4<-jLT(SL 11 ^jl4 o- a,xs~> l-j1.li.oJI ^xjjljoJI C1 *^j Jo»jjV 

£_aoJl c_jLl^)) 4 _jI ^JLc 4-J1 ^j mm 4jjjjJ1 CjLuSIJLI l-uSJI ^j !^ 

4_jj . 4_3 _j1^_Ljj 4jL^ItJt_c ^1 BjLail ^ *j IjlAj .«4jJu^J 1 tML U. \ 1 j 
fUjL^J JULJJ j-usl (j-« L^U. 3ji jo.j-o 4^j-*J, 


16^1 







pgJLaJIg ±±sd\ 6 >in q*i :«_j jaJI 


4_ti3 jj <>^3 j| jjJ Juuj ^ Jiitlu-oVj a 1 U> /11 

(tiULaJI 4_aJ V "1 > M) Sj-oSJI j|ji£.VI £-a Ltai- J-aLiuj * 
c-^JL! J < ^ fl-tb ^,1 , 187,703,051 ,492,863 

»c_j1 mi **11 4 j Mil < (iVl CjI j \ a . » 1 I 4_jJl_L$J! JSIjULj I jLa 

Lol ♦ £>_st_j 4 _j^j*j (^jJI 4j|j l_jjJL_uVLj ^*h1 

/> 1 / A «^j j^jJI ((^_uul_) >> Luj_oj £ J_&j) 45 LhToJI 4-Sjj-Laj ^j?c-Ll£ ,>.11 
0j_A jiiwl j_j_j_jLj (jl (j_a jr\_aj 4_t_cu »j miT. ^jUJI J <<orttl 

(j^_u (^jJ! Jlill 4_2j^_LaJI £ Jufc ^ -Lu a(jSLxjj . ((-JjjlII <j£. fltl 

. 567 932 c-j^uu^j * 

^l^jl JJlc 4j^Ij ^ 4j^Ij CjLjujJlI 4^j mi ^_<_ujl :4-Sj^Iai! 

^_j t c__<-_ljj_j_II ^932 « 1 " ^ 11« ^Usjl jjicj 567 «4_j£ i <>. 1,1» 

9 5 c—ij-tlsl »miII L^ 4^« Mill ( jr lc JLa^jlcj jLLa^VI 

<^>' c^l%j 5 ^julII ct <*>i i 4 SLuU! jh-uJ I 45 <_>1^j*J 1 c_1^ 

<_J^L_uVLj C_jljJ>JI L-tTt^lj 9 6 JljJlAJ (-Jj-JdI j t"> Z\\ Jj^jS CjI^ Mit tl 

j 6 j 5 ( j- d ciJUli Jlju c-Jj-ual . 7 Jj*I ( j_c 4 jI5 j_cVI Jjl^I . 6 C^>o 4 jI5 
^l^jl J «-^*3 4>-° cP . 3^3 /.U > ,.jVl ^U> < ..tl 4 _jjj>-V! 3 7 

^U9J 2 I C_Jj_L^I . JjVl ji^oJ! J& ^ Cil>i*JI 

cj!J lj jU.^! *Ljial|»13jVl .dJlill ^U,.,t l ^Sj^VI 

Oj£~> LoJ_Lc.j . jl U 5VI J n i ill j^oL>JL! iiJlilj muII ^js 
( _ 3 -S g i iiVLi IjUkj .(J^p-jUl! ,jj8 JljV 9 (jji j-j^I 

. i tiU^-t I 
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528444 = 
















til! j .472 17,978 jllLa p . 4jI5 j jlSJLj 42 ^,,.stlj 

j < •• £11 jl 4 < <i<av tiJllA CxjI^ U .^JLlII JjUS' 4 Si ui ( _ jr Lc. 

.^Vl (17,978) SjL^ct 4 < <14-%. £-uzu LaU 

l-<JISLjj iJ_a_<_uVl ^lAJI ^ t">, ..fl a ♦ «>> >4 (472) 4jlr. »■<£11 Ulj 

JjVl ^j9jJI) 4 _J Ijuji .JjL_uVl J.U < «fl (^ (3 <K Mtftl £jlU) 4 <1 * Mfltl 4^5t_jHj 
' J ' <■ 3t 1 ^j.A (JjVl ^SjJI) I JJUlII p ' » V 4_J I JL5E-& 4 (4 jlr. *J ' »3t 1 ( j_c 
^j) m< II i—ij ts*t ) (jSLIj tC jIj- 0 £Jjl I 7 ^-t-o2j 4 (jl . <-jlj^>Jl (jy^ 0 J I jJ 
3 jLHitJ IjJ t—jj)IUU (j-o j»aSl itljL>JI J^>»-i 4 (_y_ujj^jJI _}JulHj 4-lIc. 
3 (_y_£ 4_jJ-C. aj ,,, ^ 11 cJJ j JlJU * 4 ^ ,,. 7> !l £ jli. I Juu (Jjl 

= 7x3 j l2 = 4x3)ol^k^c J >l3(> 17,978 ^m, 51I ^ gjllll ^jia3j 
LuU '^,k>/>.jtl cj! jU-^.tl ^jla j_tHij (_^ jLLsVI ^jLIj LtS Ltj .(6 = 2x3 j 21 

L j-& o\-& CjMUI ^j-LaJI CjLlL^c.. 4^t_£o (jl .l_uIjJ.I ^ jSUj (j? V 
IiIa^ USj . 4-g&-u-Lll (_y^ (_yjl!tJI 8 ju?e_&472 u lc. t>juk ^»<■ 2*. 3878 
. (16 = 2x8 j 56 = 7x8 j 32 =4 x 8) Cjl^k^ ^ ^ 

.42 j_A (_y_^LJI (jl ^JaJI 4 ^-u-Lj Ju>uj 


1 

7 

9 

7 

8 

0 

5 

9 

7 

8 

0 

3 

8 

7 

8 

0 

3 

8 

1 

8 

0 

0 

6 

1 

8 

0 

0 

0 

5 

8 

0 

0 

0 

4 

2 



4 

7 

2 

0 

3 

8 




42 38 = 472 - 17979 


(^J3 CjMiJI CjIj U>^.tl , U ♦ , >m 4-C.^-«-uJ 4 ^ ,,. 7t II £. l^j». I ^—lLiJLi LoSL^j 

(jl c_^j?e_j 4_jV 41 U ->JI CjVL^- jjv I j)_c Jujj Ijuk <j5LIj t3jo.|j 
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pgJLaJIg ±±s»}\ 6oA^j :i_jjaJI 


^Jl 3j l^-v. 3jisaj>. £)! ^_yS t Lujfc j 

. « 3 ^ ,,, 7) \\ 4_pajjI jJ>* » La^JlJ <Q^j 4_^_uI£Lj_c 4_iLjj 

. t lo 3°> «d Uj,,. j !1 JjLJLI)) ^JLoLjuJ LjLpJ jl33_u L^jj 

AtLiu-fl gUt- U i Ls ^j-C ^U-J IJ-A (jl 

<j£jj * 2UJljVl c^UiVl ^ JL^U JL^. ^1 LoU I jL>J! ^ jJI Juu JSIS.> jyj? 

(jL£ dUji «^J-j-stJLt-u-^a 4 _jI 4_Lc. ^J_lS l^^j-lIlxS 3j_c I Job LaJu£. 

Juu 4_uiiJI ( jr 3 jLxc 18 jjLsela 4-Cj_t-aJ j_jlaj S^jLIoj jl Ju>. J^I^IL^I 

3 3 V) (jl L a (j£Jj . (jr S ^Ll5cIL_u_« 4- Iajv IjlAj tj-UL>JUj a 

C.<-2e—y^3 1 (jl (^Jl !jlj-$Jj !jlj-A Cj Jl_j_C I t3j-o Jjl 4_jJjla_iJI JLc^-VI 0J-& 

i-j-.yj.LS . CjLlajjI y>- ^yisz-i La_l3 LaLa-1 4jI j j»aVI ^ . 4_ljjj 

1 ^ < tl i JLbV Ij_a jj^ ^ * LU 4_b^_I l_a cj jii_ L^jI <jVI L^ll^-u 

4 J_1*JI 1_LaSL>. I jl 4 ( j j5t ^ £« ^> » (j^?l ^1 * Lr^ 1 a & Ij 

. JujI lL!1_L& I 

J5 -Si» 

(j-cj 4_l_i^aJ! ^Ij . jj i n *\ II (j-C. }LoL£ \l i^'n <LiLj£ ( _ t 3 ( _ J jojjl_jiJI j»JU3 
iiUI ^ ^jJiJLII ^bdb < (> ^%, < (> ^J!» 

4 c K'q ,4jj_iKjVI 4 jlL!I ^ fracture j fraction u ~ <iK 4 _u^jJI 

( _ r Jljjl_J^>JI jrt-iJ CL«J^ (jjll iSj j . M \ jlj^.Vl i«j_<-u£» 

j»UiiI! jj-o Jj-ill Jl>-I_jJ! . n<i~i jjSL«j ( nj& 

••^U^ «Ll^L>. »1 ^ (<it jj; ..i^ t _ 7 JJ (J^_Ltf3^JL! 



= | ^=T 

^ = T 

2 


>^ = T^ t^ = y 

1 

1 

- y 


(j-0 j_jjji£LI! Ltllj C i ii ^ . 4 j i j~mitl JJ I n^tl jJilll (jJI I JL& Lut^JUj 

dJl .ik 1. 1 1 LiljLoj .dlLs-jJJ t_yjl_p I.'iui n j jrJ-4^1 cr^i j' ' "j" 

tiUIi tU mj-jj . LjIj^JI jl aj^ljJI (j-uljjal jl (j^aj-ll (j-“L^ (_y^ diLa-IU i^iU 
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jjJlj jJuj La£ t4 j jLa-<-ui 1 .^jjse-ti! Sj^LteiJt CjI£jl>JLj 

^L>oV (-Jiilit-a ^1 _>ijIjj / A ^ fc>~ < a &\£jm 4j^_j!_} CjljL^c^yk. 
ol^joJ! jjl t 3/C «OjIj I g~i <ij4 4^joJI aSJt j_lo. <ic.L_ujl (_jjLa^, 

(j jj 3jl>-Ij ojI£ <Lmj%_l 1 I cjLi£jSLU j! 4_mj*_l!I iiilc.^ «>-»■ <11 4jj-&UiJI 
.CjLlLoJ! 4o.jI ^j <1 i-aJ Lioj! tilli ijjojJI (j-uL/a Jjj-LaJ! 

^ J-l L A 3 (jJI J 1 <11 I 11 4 I M I Ml 11 4j^ , I |{ \ 11 \ J-HJ 

jjk 24 jjlj tillJ l»-j cj^Ij jjk 36j 3 0^ 3,24,36,48 jjjiJI 

48 jj t 48 j 36 j_& 38 

60 x 60 x 60 60 x 60 

! jj*j ,4-uIj 48 j IS/aj 36 j 4o.jj 24 j jjIjo-j 3 4il ( _ r l£. jjjlI! IjJijj 

4_l3 fjj .5Lj j. mi^ 4_j| IJ-C. L«_^3 (JIj. mh>! 1 j»Uilll ( _ t 3 3 ,4102 

(j-a 3JL>J! tfjuii SJi/ajJ! 4 ojntlj iSjL^j^U! Ijj5Lo 2 j_p.Vl ^jJI 

(3 + m)* 

V 9000 

. Jo.!jJ! jj , ,i^ (j-u i—Jj-loJ! 4^1/if 4-2 jjJs Ld]j£ (jy^jjl_JoJI 

jjij .3 39/11 (_y3 8 245/ I I I i-Jj-lo i—j^LLall (jl ^\!la 

JjJloJI (_y^ (_j-^ JjJo- ( _ T S <4 _JLo-*JI oJLA 

(3 _!_!_)<> (8 Jii) 

39 - 245 

8 TTT by TT 0^1141 

iJ^LAiL, (J^Jl l. ,"*\ j 
J^hAII oULHII 40 1080 27 

358 33 294 93 

S551SII oUli! 30 
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pgJLaJIg ^^all ftmngj :v_ijail 


40) liJj ~i ("ill jLxj'i djLaLSi.1 £-£&>. (-JJ-U3 ( _yic. iLfljjJaJl Ui ~ 

jjJjJuiJI £>£, tii! j Jl*j jll*j . (jJwVI ^ TJ j (jrt-ijj i^tl JL>.| 

3-C:tiJJi J_«_i j_4J>ij) tjry'LSl! JSLii (jl^. jg. a-_ i -a-i . o1 l 

llj /m iU Italia SJVjLl <ic.(j^. (jJj-iJUJ (jj.J Jl*JI jj: (J£ jjjjiSLI! 
< t-> mi t Tl JLjJUlj jjj i , i <t l t-jj-tiaj . ^ 1 <a A a ~>iX 1 jjjLjfe j)j) 

* 1080 = 27 x 40 j 33294 = 93 x 358 ^LUt Js j»UJtl j .U....I I J* 
30 I^Q c^l fuu^ULj-uiJI ljuk Jjfltj. eJ^J! 

4^LL^II jl JlcVI c-Jj-us *Ijl>-V 4_ajj_Io J jj t^if, I 

!j \ 1-4J 4_JL>JI 0Jufc J-ajJI . (jj) < <i^tl £-« 4_3fc_t5e_c*a] I .il Jic VI) 

. d_>»!^JI ^j_a L^Uj-coj (j! j)^-<-u^ 0 JlA^. 4j_}L*JI jj.c..i5UI 

^tlil 8 4 / 3 (jy^ 3 2/1 <yk ^335 


{jA j't_}^r' 

8 

3 

OISLJI 

3 

1 

OUUil 

4 

2 

O^Ulb J-^ 

32 

6 

Oik~Jl «UI OliUI OIuJI 

35 

7 


35 

14 

CjS^ja UV" 1 " J*\ 'Jjrf 

~ 3 “ 

■ 4 " 

vjUsil J^ai\ J-^L>- 

“490 



3 ° 4 - 

</ 


ciLIjj ^^-ajjlj^JI ^jJ L^]j_t-o! <j-c. ■ >LjJLs cjLjLvVI ^jla clJjlc 

^ak j Jl-lj ^ tijjJu (jl 4Jj)^ i u\ LuSvL^j . Cj L^ -L uaJ Js3jk». 

£>klj i4_<u Jl_SJI J^ljkJI ^k c_jj Ju £gju«l ^V J ' M r Jl_j Ju>JI c_jL_uj>JI 
£^-<-ul 4 -j-jI mi >JI CjLjJLa_*JI jL>ol QJ)^J 1 “ ^ t^-ii-Jll cllljjl J^_se_4J 1 <^>jl 

•Lr^b 

cpjjisiiij* 

i"\\ » .U 3jlc 4_ujjlII 4jlUI j^ljHa ^_u>JI (^-°jjl<_ jLH^ 

cij. i/i"Vfl 4 JL_oj» (-jlliSLII Ijuk (jlj_t£. (j_a ^Ll3 j-jj>JI 4_aJ^ Cj*L>.j .< L l L uV 
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^AaJI 


4_»_LII Lj^ jj>» 3J3 < U) I 4-4-1^ j-lJujj .«<UjL1Uj ^_l_>JI 

jl <Ll>-CjLj- 4^ tiJj_5ej La J_Lc l_ 4 jl^ ^ 3 m 4_J_}L*_4 (jjl jj <jI ^Jl (4 j3-l15o^1 

4_^K Lcl . tUL^jljLiul j-u-i-a cilJ5j t a]jUI (j-« l_LL>- ^j_4 <LlJL_u 

J-cLl4 ^ylg. gLut-U^Itll 4 JjL*_l! JjJu>. ^j_4 Jll>- ^4_U_U_33 J-uTuTt^ aLUIl 

jl>JI 

4_uajjl^jLJjVI ^jljjis^>JI 1_4_& i^JLLSJLlj (j^Lk (jl 

JLii_4 U-^- »4- L A- u ^jjI C^UI Jl>J L$_4Jj 3 ^yjJI 

1 ^ 3JlJvj I 5 L 4Jj-L 3 _}L^_hj (j.4 Ci* L>4 LiLI . 4_3j^_LaJI ^ -L ua jj 

(j_4 4 _j_3_lILI,I 3 ♦ L 3 tl C-lj\£ IjU . 21 <Co-L_u-4 LLajj-tl/ dj6T n 

3jL?e-<-uJI IJlj_J S3jUe-<-aJl 6Jui> ^yZ>j-£. l_4-£ £J^_4 ^j SL t l u ^JLc. 3jl_5c_cuJl 

Lcj 3 tj ^ 11 .4-3 JLl>JLI jLuVI 4_lLl LLu.4 

(jr _LJLXJ ILu^U 1 Juk ^_jJI J 4 »*f ( Mj) ljJu>» 4_J_4^J1 <>JlA (_^_4jjt 

^.TaJ iA ,,, 3 ] \ A \j i^,\ | «L>-j jJI ^j_4 jJu>*JI £)| .(IjljJl^o 

4_jjLJI <L>.jJl1I ^1 4 (jJu>JI) 3 4_l4^J1 0 Jl& ^ 4 > »n . 4_>.L_u_4 

.kUj^)) 

(^_4jjlj_>Jl LL 3 L 4 .il J—>• I ^j_4 4 JjLl4 Jl>u £)l 1 nlr. 

((jlaj-aiJl) Y tj-4^1 t L> j mi 1 3 I 1 £_uaj_4 L^jJI j_uIl1lo) 

. (Yuj^Y ^?) YY J Jji^l] 

: mi tL 4 J^LlU L_JtSo (oLaSJl jj-4jJI Jiir3 1 oL 
Y 2 + 21 = 10Y 

lLsL4^V1 JlJV I ^j_4 4—LJL-LJj-J 4_J_}L*_4 LuJlI)) J_3j 

JlC-Ij (Y ^ Y) CjLuj-4 ^ I t J_lljJI tU 4 rtl <L1 . L u - t -4 LuJJJ L 4 J 1 iUl M , «l 
: i _ y LL4 ^u^JI ai^UI (10Y) jjJl>J 4jj1 < .14 (21) 

5<_j!j_>J 1.2 (I0) Jjju>j| ^JlC ^L4l3 

25 <_j| ljJ>Jl.1 ^ < " 3 < 5 L-Jj-L^l 

4 .25-21 =4 ^kJl 4 -iLul j^.1 

2 c_iljL>Jl.j-o-V 1 ^jLtil jJu>J! Jlv. 

3 <_j1jl>JI.(5-2) jjlc. c 3<^ 1*1 ^ 2 

.9 j_ijJLlj tjrUjlUll (jjjJu>Jl Jl2wI j_A 3 
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pgJLsJIg ±±si}\ 6 >in q*i :i_j jail 


AiiUil 


•aU-Jl 


1 aJ^IxIL %jLwwi.l 


ylO cjji^ 21 uilj Y,Y 10 


W 


jl>o JjLa-a drpjj < tijj 

7 .2 ^ *9+5=14 jljJu£.» 

49 4_au^»aj c_jjJLLaJ»l 7 

7 jl CjI 3 *>jljJLa 3jba- i nit I Jui> 

Jl^) . (^yliLdJI U^J! 4^JLC 4_lbL/-Iaj CjLc^LlC jJJUJO)) CjI Jl>.j 

< »n i 4- t^ - u ^jJ' 4J^mi o JlA (_^_ajljj^>Jl LaJu£, ^j_a Ujj>» 

J^>JI j_A jJl_>JI (j\ "• 3j 4 jI^ (jVI Lai . 4 jI 3 C-J3jJI £_j^2,Ij jJl>JI 

. q tj t_jjlLaJ,l 

4 - UL - LJj-liI 4-1L».a.U £)| l^jjLa 4JL>JI 0jufc 

^j+Hnl £)l ciJJj^ ^Lu j-Aj *(Y = 3 j Y = 7 4JUJI <>jlA (_y^) 

4_atal c>^ ^-1 4_jI ciJLKi.1 3ita a La^jjj ^a-1 4 _£Jj *«LjJL<_u ^^1>. CjV_}L*J.I 
<—il6 J ‘Jlill J jj < « > (_ylc. iljul . 4 _JL_uJI JjJbtll ^yiiLa 

. ^Lj_a CjI _ 3 1 ^ 3 jl_2e_<_u . LjJL<_o 3 jl_5e_<_uJI 4J L*-u_a 

4_l»-U^jJI CjVjLjlU ^-ajjljj>JI 4jj_La_j 
4-ut-uL^-La ^u.^3. . CjVjLjlJLI ^j_a £-j^j| 4lu_o ciiLuk £)l ^-ajjl^ j>JI (JjJjj 
* J[^3e_aU ^y]jVl 3j-3JI {jr £i 4_I _}L*_a «Ljla_>J1 4 JjLjlU_i Ju-saJL) 4 ■ U-^. 4 _<_uJiL_uJI j 
. (4 ,U^ 4_aJ£ Cj*:L>. 4_Laj t^aj3 ~< n a ilaitj LuLu 4 JjL*JlI *>JlA (J^u-a-i 
U a mi ^ 3 a 1 _Lj|j La-5j . * * 1 ^ ^ J->»1 4_3 _j^_Ls I 

. IjJl>. 4-lj)^>iU <Lj^ 5JI ^^-ajjljj^JI 















3j_3JI Lcjju>J! i2 4 _ljl-lj^-ILII 4JjL*i,l 3(jl 

« Lu^_a» cLuliJ! 3j_3JI ^1 jJl>JI I Jl £b (jy <a > mj (_j-ojjlj->»JI (jl^ * 4_ulfLll 

.oLljjJ.1 JJlc L y\^. Vjl ^-4^1 CjVjLlU oJufc 423 j^»L dulSj 

(jl£^♦I L_uj X Jl^Uju 4 (Jj_3j (j I * 4lu-«jj 1 

(jj-SLj ^-3-11 4_IL>JI (^j-4-u JjLuj 4_£LIj 4(JtaJL>. 4-tt-u^jJ' 4_J_iL*_*U (jl ^Jju 

.Cj( jl cUiL^JI lj^ A«^11 4jI ^1 4(jA_L>.(jjL>JI l_£_i3 

^J_^U Q.<.4uJ 4_JL_uJl jIjicVl (jl (j^LJI ciijJlJ (jl 3 JlC. (jj)^_3 Cjj-A 
(_ 7 _^ 4_j_j j_j jJJ (jjl j_j jl 4 jULc <>L>*jVI 4_l_>-jJ.I j|ji^.jLI Cj jLLLa 

4-ul-lj j-ljI j^Ju>JI ^J-oLfcHil (j_a (^-ojjlj^JI ^jSLglu ciJJj^ .4 _j_<jjL>JLI 

jl JlcVI 4?J 44J (Utj . (4_tLidII jl JlCVI 1 <w <mLq 0 JlAj) 4_lII_4jJI jl JlC. jU 

^_4_uLi 1I (jj_3J! cjLj_Ljj jlj 4^1 jIjL^ <—al mm^I ju£. VI (^Ljj-j^ (_ r ^*- <s 

( jr Lc 4 jjLuJlI CjIjLuJI ( __^>ljjtj (jU*M 4_tijjtIlJI CjLl^SJL^ . 4jjI_uJ»I CjIjLuJI 
(_yic jl jlcVI (j_c 4_3 JLl>JII 1 —sLu-oVI ojjt ciijju . (3j-tH/Ld! CjIjLuJI t&c. 
JLJJ-Lcj . (_£JJl*_!I ^UaJJI t j_C *lj_>»L) 4 ~ < U .~j I La JlIc. VI jIjlcI L^jI 

(J <<^3tl) CjLjj) i n^ll (jl , c-jl mi^II (_^ 4^jJl_ll (j-ulJ-3JLI 4 jlx^L>. CjJlC 

♦ <()) « Cr 3 T U12w)) £.j-3C_) 4_l£^_4 jIJlC .1 (j-A (jj^Tu (^_40i£. ^-ojL_4jJI 

( jr ^ Cj_jL^_9 4-lISLII 3jj) 4^11 4 >JlA ( jr ^ 4 _j_ 4 ji_ujJI ( jr 4j j II 4-4-AL xuq La I 
l 2 jL_l^LjJ! jj-a J2 j>JI ljufc (^j-ojjlj^JI 4Lj^j .CjVjLl 1,I 

CjVjLlII (j_43 JsdL^jI 4IL_u i^juj 
X 2 = 8X : Jllc . jj jij>J 4 jj1 < m a CjLuj_a -1 
X = 4 :(JL-g . jjulI 4jj 1 <da CjLuj_fl -2 
8X = 4 tJLu . (3 _lLJ»JI cjV^LlU) ^jl*J 4jjL^ jjJl>. -3 
X + 4X = 12 '.(JLua . JJulI 4jj1 1 ti<a CjLu^-« -4 

X + 4 = 5X ‘.JLLc . jj ju>J 4 jjLoj_^ ^1 JlcIj cjLuj-a -5 
5X + 6 = X :(JLl« 4jj 1 < <i 4 jl ji£. IJ jjjl>- -6 
4^-kiw auLiii ^jjLai) ^.u^ji ^u^ji caV^mi ^ 

.(J-tJJ 4 _usL>JI 1 3jj-La (4_ut_uj3 
1*1 I "it 4 JjI_ 4_4 3l jLj 1 4 4JLL3J.Ij J+>J\ Lr ic 

. (J-u-u Lu l £ Cjj-c ^1 
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pqJLaJIg ^^all ftmngj :i_i jail 


LJL>*) j^j! < nj i 1048 pLc pLc>Jl juuJI ^j! ^jJI cjLlc OJj 
LoJu£.j . Vpl^. c—JLLs 4 jLj_>. <^4j .1132 pLc (-dl_LA CjLoj ((jljul 

(JJjJtj 4 a <^»lj Ju £ju*-ljj ijr £) ijuuslj Laic 26 j-$a]| <j-* 

4-Sfc-L4J ^ c ** td-Vn a ^.-Lua ^ lij ♦ u t"> III J-11 Lu-ul l 0*^43 

^1 £. IjjLs IjiCj i^j^L<-ujl c-Jl ^jQaJLtaJI ^Jl! (jjK 1*4 i 'itss'iA 

CjLluoL jjj1 j lLULUI JaaII La_> llLo i«L_ulj (USmi« 4<CujJla (jr ^ 4jLp* 4 _uij 

c_jLu£ !ju!£ 4 \ mij juj»JI c_jLl^ c_n_t] G £>_a Jl-l^j, 4 <«' ijr 3 ^jSLajj « j* Mttlj 
4_oj^_La ^^ ClcstJj <j_u Jul^l 1 ^ (3^- 4JL-uj lLUj Juu l_uJ Ij . ^>JI 

JlJUJ . Jui^ <±u*.tJI I JlA tjl JlC^U jjJuxj <Lja_ujJJI jjJl>JI jLjcjJ 

. p *J ^ ~ 11 Ju Ju>U 1I^L_C jjj l_Jj_*JI J^A-UjJaJ I ^ Q '“' I (j_4 I Ju>.|j pl_j_>JI 

^uxlj g <? ^ *v 1 <? tl JuudjJI ^j-C. Vjj < m a LcJlIc cillj j-tiulu 

^1_3 ULl^J 4JLa£. . 4uhluil jL^jVl j £jLu3jl LaJlir*t t na 4 j^ 1*4 Jjljuv 
. 4-L uj 5000 ^ •**- 4_Lc. LtTu-u 

1 ^ j i r. J <?j (jl^ Jj .4jj£Lo]I pLa T iAl ^jLLaJLuJI ^jJ p-I 

*4_uj^iJ! (jj /Atlj ^_t_uL l^-uJI £^Jl! 

^'- I 7 1 ‘(TJ>^ ^'>>- (r>>-^ .^UUJ! £y> (^Ij cyJt 

J-C 3 4. «tl < J_L_uJl ^yUl L^JjJ lS ijr £i c^1 Mij 4J5L1 iciJJUl OlXj-uj <- «iU i^lC. 

4JjJ £y& (^jJI) (jl Ul I nit .irtUtL) J-1 -llU pi 4 j! 

.(j,^ n sju^Jij.bVi 

' fl i> BLpJ ^jl^il c__x_ujJI c_jj)i i (iVI jlo^JI t*\&\VI 

^aj (-, n°ij|j Ju^sjJ,l SJLojVl SjLLaJLaJI Cca\c.\j 11092 j»lc. (jliaJLuJI (jrSjj 

ijJLcaJI ^Jl JU jJu_) CjI^>.J 4JLcUtJ I-AjjLjal^u-4 p_^jl . 4_ulJ)J 

4_5!_c 4-Jajj-^ JUJ1 (jy ^ ^j| tiilj jjj J-SaJI JUa^I 

4_jL^j ^To- 4 _L^jc. t4_dj^jj Jl-lC Lb t^.t^.(u pJj-u-A ^j-o4ul LLluq 

ijiwT (^L lj-u^4 ^u pi <_y£JLU 4_uj j-4^. .1132 pLc. 

4_ajj mi tl c-c T l^j t(j) t^> mij I 4_j_3 lJiJL>^ ^»?a jr^) 4 * »il <?H c_xH5" 
»1 m < nlu 4JLc£.I ^ .CjLuJoIjjJIj ciJJLailj jcjjlltilj 4 _j_c^L_dVI 

.^jjjJuisI JaLull 4 JLjjjJ 4 <? < tilfltl (JI 4J.3-C- 
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4_jI w I ^ 1859 j*Lc. jGLa 4 -j^ j KiVL 4GLLl!I JjjJI ciji j- j 

0jL*_dI Jjlj.il) A>»jJ Laju£. dUjj ijG-T 9-(jJLM I j-cLji 

.4j^J£>VI ^i 

1 Jl-uu 4H>.Ij djL-3jI C.<-u£ jG^ / \dil_j_c.LjJI)) Mill 4JU_c La I 
Gjj ♦ mi 4 * b>4 4 _i£.LjJIj . CjLuGLjJI ^ jr 3 4lbt_5 £^cj 44 _jLlC 1 j_c. 
;Jj • «>^tl jGLa J 3 MG Lp-a ^lil!j JjVl jLi.u-11 jjGj idiLul 4 _ajjI j_a 4jjSLa 
dJLlil dt- u i 1 Lai . 1 gj4 Jl Ju>- V (jjlJL>. jl ♦ t^T) J)U U1 (jr ^ j-uLui] jj_GJ1j 
j-a 4_5e_d_j \ C. j I t Vj_GLa L*_lGj (jGGj-J I Jjj G* <_ylc l£ 

4_a^>-jJ ^-uj ^a-I) . jI JoGG *_a 4 j?c_u_LII jjGLlS £_sljJI Cx-uJI Lai . jGLaJuiXI 
. (^_pJI ljuk L^jIj 4jj- J 5L>yI jJlj^pLtS 

^j_Lj i?jLt-dI d^-jLGLs t4_uLcujVl (JIjj>*VL <-^» j l_Cj_tGj_a j_a-C. L P_u 

j_a J_JJLJI ^ j_<_u IxaLal j_u_J 4 jIj i LjLa^. I j <_yJI 1 $ \ r a Jl JJ>-VI 0 Jufc 
^ojGj ^TloTu jl 1 nlr. jl jjj j^ I jJj . LlI 4_jl>.jV 4jIj t^jpjVI (_ylc d*j9jJI 
.dlJj jSLal La dlil 

jGs t j_a-C 3Lp- ^ jr 3 ^JjjJI jMjGlV! 3Lclj_a j_a ^aGjJI ^ jr Lc 4_jI GiS-^Lj 
. 0 ! j-uj jjJ (jG*JI aj-3tUI 3 jjj_lG j_b_a jj_a I 4 _jLG ^yic IjjLs jlG 

4^.UtJ j-*_ii» 4 jI jl i(j_ul_<J! j_a bf ojIG^Lj dJjLi 4 jI jGjj (JjJ J ^1 V 
ijjLiJ La 4J c > 1 < «n ^cJ (jGaj Ijuk ^_aj . 4J ^ofJ ^yll 

l^“^I * i ">»■! I 

j >mmTI L>^IL-4 ^s_L)) 

jj^il ^LSLJI Sbalj 

ji \ 3tl jU 4JI (« Lu^L^ ^j_a jjSLs 
•(j-al d-Lj IdJ Jjbl 4 -xjvj M-J 


:(PlllJI jrdJI pLa. <_yjLj CjGa.LjpJ tjr 4lj j_c->-l ( _ r 2 4_j£.Lipl oJlA * (*) 

J- ^ a I I '-j-A J—^—n ^ ^ - J—*1 
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pqJLaJIg ^^all ftmngj :i_i jail 


f»y J-* 

^Lc 400 j_4_*JI (j-* J-J-J ^ L)^ J i Ur^ t-iL^ ^Lj 

Ij-jLxj Ju9 Ljj-jj>J1j <-j1 t n^ll ^ 141 r. j-q^- IJlJ LaJu£. 
^yC. 2Llj_^>JLl _il Jl^. VI ^_J_£ £ Ijj 1_UL<-U L*_-3 1-Q-^ua jJi l_4-$J V t JlJU 
L_<LJj_AJ ijr J_uL_uVl J- LuC Jl . 4_fl jJjla jIjlcLj L^LLujI 4^jJLA 

^yC. 4Ji^_>tXI JlC.VI .iLstjV CjVjL&XI ^ 1 Jt-StTu-u 1 4j I ^JlC. ^_l_>JI 

^jJLc J ^"l nil SjLlC Jj Jl>. 3j_u£ 4_^K JJmiI) 4JL«l£ _}jJu>. 

• dJt^J (j- 4 J « " Mil (j! Oj^J 

V -il Jl£.VI <_dJj) jl Jl£.VI f ‘^‘^J atijJl <-JjJL>.J 

4~ g a! i 11 a • (2 J j Jlj>JI Jla jj-t.<.iSo 1 

4" Ml tl £-Jj_jVI J_il_JLa (j_4 1 4 \ 25 L-k^yJLJ C+j\S tcilij £_a 1 L^J 

GJJb (j- 0 1t*> a t ji Mir. 4jujI Jpij! JuS . ( 148 4-a-<?<<ofl j-lajl) j-stU 
4^VJ jJI ^j-«) 4-JLt-UtSrJI CjVjLjlXI ( J_>J 1^3J-^Lt-u' 3jLjjL>. U < dsU-jVl 
c-j t^> ^ tl ^I Jlj?c_IL<_u 1 BJljJl^ CjL_ j_ajj 1 ys>- £j_& ^ .-X " "j . (4i]ii]| 

4_u_<j jJ_A VK miI (Jllx-S 4 - la - U^j Cj^f jL t -4J 0 JlA (J j S L qj I O.o. 14_tis^^>«J,I 

ui-vl j! JljIjJI U rt tlj jt^LSLU *^U tlJ j_la_3Jlj 3 j^Ijl 1I JlLo 

»^j)U i III! jl ^j)U Mill uic. ^_uVl jl l-xaSHI JlLa 4_ul <^4 

:Mill t^yz 4JjIjus X ^_l3 ^L^cjI 1 nlr. £)! 

X 3 + aX = b 
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^AaJI 



& .3 j I 5 j I 2 (JiLo (jr^jjLc. 3-0 (jJJJi£. b j a (J3^J t- m- >- 

l^bbSLi Ijjj 4 JjL»JL! 


p = a> q=4^ 

Lj_&JL>.| y,X I g J 11~ A Uii't (_£l LjIjls-I Jajj ijj SjjljJI (<u-ujj 

:5J^UJU 

X 2 + Y 2 = qx 


X =py ^-LaJLJI 

4_taL*JLl (j-* 3 Vju Y j X ^^5e_4J (j^ILuT (jAltljljua LjJl>.j| Ju9 cillju 
4_j_jLuil ^uj-j c/^Ld! $jufc £-aj-*c. J-aLjuj . 4_lL^V' 4_ l . t - Lt S J J' 

La !lilj . 3j_<IiLj_a 4 -Jj—ljn. 4_S_j^_La_j jl (^JK uiVl ^-LsLoj ^ 4j^>.VIj) 
(jLb ^^ISLU j-la-aU ^jLuLuil ^ISLAJI j-LLSj 
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pgJLaJIg (kjAqj :i_j jaJI 


.4_lL-^VI I 4Jj1jlU JjLv. uLaJiill fU (j-oj *< 


(J-Tt-U-U . ^LukJI J-Q-C- 



L^JiitIL-aj 4 JjLjlU <jl . t-JjJLoL CjVjLjla LiJJj^ 

:4JjLjlU 4_x_i_laSJ(J! CjVjLjJLI ^ <fl IjL^i ^ j Cs> 

X 3 + 4X = 16 

:3jjj^aJLi 4 JjUII oSJb £_uo^j IjuJj 

X 3 + 2 2 X = 2 2 . 4 

(^sLSLU ^t-i 3 11 (jl ! jukj .q_l4j£l_l4jP_l2 1 i j tig Ijukj 

tfjOjiinii Sjjijjij 


: 3 jjI jJI 

:*,>l£Jtl ^kill 


x- 


X 2 = 2y 


^_gj. j -v. i_jj I i iiLi jl «LuLu Lol (j^lI-5l-*-U (j^iLk 

X = 2 jjjl . Ja>. jjk X = 2 jjl (jOJLsJI jLaoj • “llaLjij 
dJJ ji^ X = 2 (_)_& I J_& l_LoLj3jklj . 3tlj 3 jjI jJI 


. dn i<^"t l SJjUII 


: 4_La_u_u_tJ 1 CjLJLsjlI! jl_lj a ^_3j cdJj (jLuJ 


•.(_yji> SjjIjJI SJjLljo jjl 


X" 


+ Y 2 = qx 


: tfJ-A <- 


— = Y 
Y (q-x) 


( *_LaJUI 3 JjL*jsj 


X =py 


_p _ x, 

X Y 


: i_^_21 ( _ T lc oJJt < _2iSj a 


X“ _ 


Y 2 q-X 


:JL«^ j^jVI 



:3_ijViLlI (j^o jl>oj 


pi = a 

X 2 q-X 
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IbUI jl>u (X-q) Lajjuj VjI X 2 JUjUXI LLjj-Us Lo I jlj 
4juuj&jA\ 2UjLjlU] ^Jj>- J£ £j I ^Jju Ijla^ . L$j1j> X +p X=p q 4_j_t_ui£JiJI 
, fj Hj (J n^t llj t^yCL u L U pItJI (JrQj^l » 4^ 


t£j-& 


X=2y 

:^JjVI SLJjUla- Jl^ 
X 2 - 4X + 4 + y 2 = 4 
(X - 2) 2 + y 2 = 4 :<_$! 

di-L». ,^c. i S ■> j I I jL? lij 4J[j ,>aj 
0 La[ y j(x-2) : jji; j! i_^*j 

5J j g . i i i jl*JS (X-2) = 1 j y =1 

:OiSo u? L»! I jJ Ula^l 
y 2 = 4 j(X-2) 2 = 0 
y 2 = 0j(X-2) 2 = 4 j? 
y~0_j X = 4: UJj y a-3S j x = 2 UJ £)il 
■LuliJI 4 JjLlXI cjLjlSLd^l -', 
ji>j ^1 isuil sjLp-^Jl J*UII ot jl~0s 
.X = y = 0 j X = y = 2 ibLtil oi* 

a^.j.c-.n 2 Lbmi v ^uji oii-yi j 

j^u . ui^j jjVi ji^yi ^ .Jui^yi 


( jXUl-LLgl l J^JI 


nyslSUI tkill J 3^Ul ^Lu 



X = y = 2 


. 4-j.t^-Ji <-«y \i«^ it JaLa^yi j-a^. w ^ ? 

Jl£LiiVl Jls-I (_y3 SJjLlU L^ajiejjjil ^^lll <LaL*J! 3Jjjj_LaJ! 

(_yJJ 0JU& Jj3 |jL£-i (LSjLui fll > ir ^jJI u^VL) 4 jjLu«J,I 

. ^2ii 3,,,.<-,t i 

<LaLc. 4 jLu^s La JLa-~i.a 4 j u«Ci djVjLna (Ja. (jji j_a£. (jSLo3 


3JjL*i,l tfjuk (Ja. (jSLa-i X 2 = a bX <la_a-iJI (j-a (j-A cillj 

X 2 --^-X = Y 2 JlSIjJI jJaSJIj X 2 = yVf> :a(>Ki! jJaiJ! 










pgJLaJIg ±±st}\ 6 >in q*i :«_j jail 


£-4 4jjL>. gLu-utSTJ 1 4ij)l»gil L)^* -0 ! 4J J^G Juijj 

tiJj.il - 4 **■ j tl 4 i\jJ. 1 JjJ_>JLj ■ 1 <a~ ^ 4 jL£^ <Gl j-tlaJLi ^JLju Lot 

4_jV L$j L 4 L 4 ILAI Juj ^J 4_&Jj *<LjJL_u JjJL>. -i^>*j (jSL 4 .ll (j- 4 4 jI j-4^. 
LfcJ-jjL^o _ij_3e_4 j|) 4 -jJ 1 < >i tl jIjlcVI £—4 J_4Ljuj fj I 4-lLc. mi 1,1 (j_4 

4_jV Luj-C I jufc jJljjj . JjLJll Ja. uja sLaalaj I 4 J £jl jjjj (^a-ufrl 3 <n 

*Ll>.^_U _}l JdVl ^al Jl3t-"< < til * ocj aLtIs3j^>J*l /ilt 4_uLj_ij1 1 ‘s <■" i VI ' >>' 

J , U 3 3 aJiLs jl2J .clJLjJI jjjl>JI 3j|j ^L*3 i_d_iSL«jj 

4j u«Citl SJjUJLl 3 .a I II°I (jSLal lit 4j| 1 to(jI aGlsj iilajjJlj 

X = 0 (jLs i4-j-*-jJ_ p Jl 3JjL*J,l (J^=ej (_£ jJI j-aVl <X 

• b^*- Ldji 

I. I < I II I 4lijJL>JI dl J I^LjJI (J_U_(-uJjS «ULl <L3_L*3J l-_3j-lll Jj^_(-ul (Jlj 

4_i_&j_i^a (^.3 (jLSLa (^^uiLuiVI aQitJ Lai (_y3 

JiLa 3jJs Jl Lc.^3j^a i(a+b) 5LlLa £_j_a^*-a tfjukj .aLuljL>JI 

3-11 miU j idljLjiJI (jjj £jill ljufc tiiij 1— 1 3 ■ "*^l .ji^l jl 3.2 , I 
a+b Jls-Ij 3jill (Jl Lc.^3jjs (a+b) £^aj>Jt! (jl ^a :<LJLl!I Lla 

. Ldj| a U J , ,,J JjJL>. tilLijfc (jj£!lL<ji3 1 JL>>I_jj| (j^o I (jbi Iil “liLs 

mi _t (a + b) (jL-3 JJil_ a-a J *\ mi ij . (a + b) = a + 2ab + b” ^1_ii_a_3 

a 4 +4a 3 b+6a 2 b+4ab 3 +b 4 Ljl. .1 a dll j SjljIjJI 3^ 311 j ia 3 +3a 2 b+3ab 2 +b 3 
. 3jJu»JI _i_Ul jljjj Sjill Jjj_l LaJiic.J ... I JlSL&J 
j-SLLiI (_j < J tl dll j i^LjjJI jaJlc. jjls La_iL_u Lijlj La^J 

Lal_3 ^aLiiJI Lai . jj-iJl^J dl3 tiJ A •'* ^ d^LaLajs ^Jl < Lp 3 jjl ^~ 

dLlj * IS) aQjeJ L^_jJI 4j| jl L4I33 J13 (j_A^ 0^ 

d-jl^J /' \(JI ‘s i ,iL» C< l°i a_i LjjjI ^y3 <dajjl^i>JI uJUfc d3j^. . <_il. n-aJI 

.dVI a~~>»Vlj 43JdaJI oJLiiji 3|j| djl^ L^j| La£ 

1020 t4j^stik 42 I 4_u_u ( j-«-u_>iJI y Jj| djLaiJ^a C-JliXI I JJb (I *) 

(^>.jlXI) . 4 j 
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^AaJI 


t-llj)^ 3ll Cj^LaL*_a 

(a+b) 3 

1 V, 

2 

13 3 1 

1 5 10 10 5 1 

3 

5 

1 6 15 20 15 6 1 

6 

1 7 21 35 35 21 7 1 

7 


& 




Lm < u\ (jt 


^_^_jJI (^-1} jL<-a.Jl 9CJ *U_l 3 ^jJI ^la-coil ^j-0 (l l) 

I jufc jUmiII 3ju>.!j SjU-%. *IjjJI ^yJjj jUrttl £j_*j>J.! 

'. (jjLail JjJU>JI ^J3 ^yjUl jI=u_JI ^1_3 
jcjj I 8 28 56 70 56 28 8 I 


jj) ^Lal CjLu^Ij^JIj^^LlII ( jr 3 4j < <Lu^jlII CjIjL>oVI CxJJl>. 
(JLc£.VI 4-4^-jItl ^4- <>>tl a^se-oLjjj ■ Ju9j . 1 4_uui> jJI 

4-jJ t g 11j 4_j_jljj_jJlj 4_j^ i^i Mj 4 _jJLLjJI CjUUI ( j-a ^yjj 4 -l^.UJ' 

.^\_ujJLll »1 gUlt U-LLa tCjljLiaj>JI tiJUj ^j)U a j_A Lc t4_j_Lu-saJlj 

,. si . (j. u .dUJl ^A_l^_il] I 4_U^_*J 1 4 _J_^JjlI1 ^ jjj \- uj '\ I Jufc 

L^J_a Jlj iCjLj-uoLjjJl {jr £> 3JljJl>. Lc. l^CJul <_jjjlII ciJJj^ 

t^ 1 Jl3&Tl<- u V1 a.j_<_u ^LuJsJI ^j-A jl Jl£. VI 4_uL^_jJI 4j_uJlI^JI 

cillj (J-^TuIuJj CjL/>>L jj { jjc > p VI £^>J1 ciAJjj 

. (j I. t-i ~tl_ai_jta£j (jj/JLjJSV ((Jjj^sVId i_ita£ 
l_£_Jl Jl-LLiuJ 4_U_a_UjJ! ^L5j3 Vl 4-Lt-U 4 JL^Tl<-uJ J-Lulj jJ_lS i_j^_*J 1 

t_j^_3j La Jljls 1 JljJ_3j ^15" JlSJLs < mU L>jJ I La I . Cj U_uj LcjJJ 1 
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pgJLaJIg ±±sd\ 6 >in q*i :«_j jail 


4-^-ALeu.!' <\.suz-uj 4-jj-tTaJ 4 _juj 1 

a I. i j /^>11 j cjLjJJIj ^Lu^-tSLn J!l« tiJJj^ Cj^ ^-1 j-«V! 

.<Luj-*JI CjIjL>oVIj I^j9jIi£.L 3 14_t£. j_ud j-c I L^J -*J u . 

U-4^_u£UI ItCjl j^ 4J1 ts ~>I c_j^jiJLI £)1 ^^>-il 

^_tC J^c ^-31jJI (jl£ 4 _aI_A CjIjUoJ ^j_a 4_u^jlII CjLuIdIj^JLI t- 1 i m n 

J-^-) (cjj-^rj-^ L>i ^>^ 

g.1 a I r. Jj_>. 1 ^ mi a ] 4 k £Jl_A JLIj Vf ♦ (^-jljLiJt) 

(jliL-u cj!^ mit. J6 ja . (((j^uLj^JI)) cjLu-^L^J! 

:5j_aLj CjLaL^oLj Ij-^Ls jJlj <LuLj^jJI 5^-La_uaJI ClxS CxjI^ Lr^ 'J^' 

. U <j_U4jlrt IS) lj^£"lj_U-4J jjj (^ jJI I^yujuu^j] 

4_uj_*JLj 4_ud_*JI 4 JLc£.I ^Lj_>JI j-4-£- <Jd? U£ t4_uLj^jJLj U^JU^I Lu^ (jljL^ 

/J s>2j r l (j-tiLc UJ ' jLllC. 1 ^ylc. I dJLafc 

Jui] . Lj^-C 6julC.j Lr^ (.£1 <^LiA ^I w (j-^ 

I4_uj_c. j_c tc-ij-c £-« 4 _uj-*JLj ^jljUol IjU-v 

. 4_uj_*JLj IjjJooj 

Jl»* (-Jj-ilIIj £)Lj^_jJI jlSLs! - jLu-sanJI C.1-U LlAj . JU. 

^ 1 * 1 ‘ ^ <1 /» <^< A p « << /rtl t ^-A^- J JLJ a^-1 l—Lfl cT i S l£~ $. Il^-t-LI 

4_uLj^_jJI cjLuIdIj^JI jilj (j? LlHj t j- c ^' s-*- 3 ^ 6^ • LjIjLjj LjlLaj 

L^J-a Ij-Ujvj 4_t^Ju4ll ^j-c ^Jlc 

JlC. J) jJI LaL^j I ^2uis>* I UjJ ♦ LcwlTt-LU-ol ^ U> / a Lc 

(j-uJ j i 4l (_j \ C. ^jLjj_jJI CjLj_udLjjJ ^ i &jJ\ J ts> 9 II J 1 ^1 \j ...(.-< miLlo 

- ^ j -J ^ 

(Jj ^.LaJlIII (jLj^JLj ^ 4_UJ-»JI oLu^ljpJ 4^>JI 4 jjLH,I ^jLa I jJ 

Mir. (j-u-^L>JI ^1 ^jL-uJI (jj-Sil (j-A BjlUII LjjjjLj 

i^^-ljj (j u J , ,, 1,1 J_uoil 1_JJ_*1I cil<-L>.) ^)_ajJ lJVI g.L lllojLi tiiljuT *—J^_*JJ 

LMk lj-»l^ CjLuIdIjjJI lj^_ix-s (jajJI «^i-«.a^ljJLl 

^-cuLjj) 1 j jjijL_jj_jJj ^1111 v v" > >■ rtlj > -, LjLJI 14_uj_*JI ^JLjlII jlaLjlx 
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:CxjISL^ 43Mi]I 4_u_a_ujJI CjUL^uJ LsIj 

4_^_j_SJI 4_aj^_Ls I j Jl>. jIJ t4j^ mi til /tl 4 ^jus Ijj-tHiJj JujI 

CjLuIoIj^JI ( jr ^ Ij-ollsl jJI ciiiljl IjJSLaj i _}! JlC.V! ^j-C. ^-llClU 4_jjISLII 

.3_ij_5e_« L$j| ^£L jIjlcVI cdljM <j-* 
^SL^-U (j- 4 1 1 ^Lla-JI ^Lluu I lIIIj jl : 

4_aL*JI Jlc! jJill ^1 Jl£,VI {jjs jjVIj 4j^_jj^_^i]| Jl£,V!j jj-tu^JI 

^-l<^2 >jl] (j_uL_uV! <L>-Iu_ > ( (iLLq Lr^- L^jI i 

.cilljJ U. U. U jjJl>JI <L>JLjl«j 4-JL-JI jIjl^VI 

4—L^_<^c C« < <i j t 4 _jJ i JljlJI /tl ^j_a A Ah11 g-j^jVl £)! I ^e-u3j\ : UlJLj 

Cr ij > iiAil jl i^j. thi* 11 a. 1 t^ «tl 1 _Lq jiir ", ill 1 jl L^jI j ^LuJ! ^JLi J 

•^staii j? 

jjfc L^_uj <J£ L$-iJ (^1 ^1 Jiitlu-uV < <iaj LjI^-o Jl».jj 
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. I JlJv 4^J)j-*_a ^jjSLuJ 4 _aL*JI 3j-u.«JI ^J-u-c^Laj £)1 
J^>o . 1582 ^Lc Lj-^Lst-o ^_t -us 1 j i 1561 ^Lc. jJj 
<—3jl Jj-jI 4_jllaj ^uJajl ^3 t 1584 ^Lc 

4_4^-4j Ls JlIc.) 1601 fj hK i n\ 

Lg-t-S J a c. ♦ (4jLl>JI 4_^Hj Jj-jV! 4-A^Lt-A aLjI 
^l_C p ~l . g-1 «>» 3U ^L. | L_a_ujj LaLc Ll£.JuA JlAJ 
4_aI^_c 4 j i r. !j) is^>j-£i^ i jl i (i H tlj 3^_tIjj_Jl_} 1621 
. CjI JjLuj ^yu.oJx-1 lLLIj JUU CjLa . (J_A-*-II i j r c o C^J-U2 >J 

4_3j_*J,l 4 _*_j_lL J!la ^liIoIj-a ( jr 3 t4 -lLu^UI 4_*JJLj 
( j \ 9 U 4_3 J_A> (jL^j . 4 _jJLlU 4JjJl1Ij ^L*JI jt"> / a j 
£jj-& J ^ Q\ ( M tlj JujL5cH]l 

. L^_Lu 4j3jjlU 

J-J-C. 4_Cj_a^5e_A Jjla^JI OJJL Jj-WJ 
4^t_t5t_us (jl ^1) ^-tisL-uVl <j-« 4j-iLc. 

<?Jl_A> C-i-^-i^i La IjLs .4 a < til ^Jl Cm < <i i (41UL jl 
1 (jyic 4 _!jI L^jL^d! ^ jus ^1) ^-iIdLjiVI 

<(4-j^-t.uJI 4 _jLoj>.)) (jLb i (4jjLaIa JLO^I CjLwjJij 

:4JLJI J-u^sLaIlJI ^lc. j L> h 


183 


10 


j^A A J *iK\ l_4J ^.l.S.C. *.«.u3l 13] 
CjUIj-JI OJJljuj 4_aLl1II 
«L_]l_4>Jj ^"i II 
L7^ (jl5j «s.Ll_cuVl (j-U 4_uiaJI 
1 i 43I3c^jJ! 


A“.t U jJjJIj * .4< 1 1 

SjLtl ^ 

iPtUIji .jjjVI ^ ^kUI 


l£ ojlAJj 

JSLi 

A % ^ I f. (Jl£uil j^ja 

Lcjj (ji oik;! tjjli 

£—a fi-C.\ < ~ t lj 4_flJVI t j-*a 


^jjlL LL^« 






Jj-jLj 2&L0J jafi. %\JJ oj^h» 6^ : Vjf 

. u^jlj (j- 4 oL>*l ^j-uSLu-ol <—Sjl (jl^J < n i mjV 

tU5*4 ^ t^j- i KjVI ujVI ^.LpwV 4 _La 4Jjbt_A c__j£ : LuIj 

l_-<.<-U-(J I ^ ♦ k* A L-u&J t^JUuf tiJJ JL^ p t^> i ^Jj i^_j_u_uSLtiu CjLjJLlLa-J ^--L^V 

. P_Aj_lC^ ((JJ) < ntol^ ^j-uLcjj)^ (j-L.iijL.yuj JUj_A.}j)j (^yi-J 
(j-c. L<^jvIj 3j_tI/jJI 4 _a^Iu 4Tla^L^-a JlIc. c-<jJla 4jLj 4_3lj^Lcl (jl^ : LlIIj 
LjJj t*ll git 4 -jJLllvVI CjLujUJlI £j-a I_}JlC ^Utjl <JjVl ( j-<j-^-L>- q-a tUi is> 

. 4_La 4 T (- l Cj Jl>.| pL^£L£ 

< t ijJl £)J^_aJI LjLaj ^jLlxL £j-a ^_j y _a 4_uj_<_uLll jjla : Lsulj 

0jufc J^>Olj i ((j_UJ-dJ IJ (j-A-jj U aLaJuS JL_Lc j! Jl£.VI ^L*_AJ 

3j^L jJI aIjJ J_a^>* - lj-<-u (j-o_jJ I Jl&j . I^_p*l • LuLLaJ^J ^1 4jj-<-uil ^cU^Jl 
4_uLj-L3ilj 4j» < nt*ttl pjJLtil (jl £LqJjlJ! ^1 lju>. 4 a^II 

J-U->U p ^ < n~ Lgjl)) : JLa il 4 -jLjj 3jL^. ( _ r b dJjj £-L-£3j . I J_>. 

.«oL^VI 

:40jmU gbrifjJf gtfLrfl 

Advandement of Learning pl*lll pjLaj t^u-ujJl 4 jL£ ^ OJ^rh 1 O^J^- 
^jij^ ^.ua->J '^Us»f 1 ^LuJl 3 jLcI»^L^- t-uI La 14_tTt£~ p_Al j-Cud ^ jJI (1605) 
Jlj9 4-jI j-tSLoTJI <_jjJL_j| £)l ejlc. ^^LLLjVI 4 U 3*i ClLjl^ .4_ul^ajVI 4 ^jjlU 
4_£u_u^? j <u L .J \ 4_<_uj J_ll p_dL aj j-uj 4_}Lu^ ! d_3J 4 jI^ 

^j_A I (j , ,,jT ;a_j JJLa) ^ > 11 ^_Ll ^^LaTlcLj 4-LvLaJI 4jJljJLaUJI 

JuVI {_yA Vjlj pj3r. (Jju>» ciili (jl J4_jj»j5cIlJI o^La T ^.1 

j . I4 ]Ltiaj ^jJ! J jotl] 4_3 £_uj 4^l3j>JI 4jI^I ^1 IjJLa 
1 mVI j-A p^fltl pJ-3HJ J-l>- jJI <<-MI (jl dll^ 

d A, ,.l Atl /ju pJ L^ a A, ..1 Atl ^Lc._i Laj «pLtTti 1» pJ 

t i *> ^ 4 p. 1 A"t ^j|^_Ls Cj^Ij 4_jI (JLaj . Lujj^>o \ a\c. (jVI Laj 

Lb^jv ^jl'nUL^Jl ^jLlAJ^LaJI .4_3t T L5e_us 4 IlUjj (jLlHalJw : 4 A mi! Ail 

p^UaJI ^ jjj-LaJ! q it a \" : Vjt La-^j i La^jjI Jl>. p JlC. LlLuIj 

aLu ^L3t_uaJI (Jjj-LaJI La I . aLaJlaJI ^_y=>J) n a I JlLA^I : LuIj . 4 U-%. 
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CitoUttlg 09^*^ 


(Jrt_)lj-J9 ^ I * "( ) (j! ' cr^l cy* CjyAjJa~ua L^oj^eIu <&jjlXI 

(j-o jl Jjla-UI (j-a 1^.1 urn,1 ^jSL^jV ^Jl&j i4jt_ulaJI 

<—3JlA ^j! (j^SLu (jr c. Jljj . LfcjL lLL I j L^jI j 4 »j «UU 4 a 4_oulj_} ( ^a Jj 
. d ♦ . .U11 Ljr l^- Uj > ..H ^JL*J1 I Ju£ ^£i JjVl 4 _jjL_u_)VI 

4^Jtil £>^-J 4-L^-UJI L-ojJL-uVl £y£. ^cSL>JU 4^.1^.} ^y2>J-3LA (jjSL u ^<>>4 

jaLtl cjLjjIjj c,.<~jl cjLaLoHJIj ^1 L-^-Vl» t L^j 2 1 «>v<t 1 
^yu\—Uj) t4 V Mlfl~tl 4-lJlIoJ) L ( (Ij VI £yA Q<~\ I 'V( tl ^Jl <L>»L>JL (JLJI 

4JjL>JLI ,^1 Lc Sj^jjJlI 4-xSLjIlUjjJI 4_j^l_UI o'jjt Vjlj ^Ijl jlSJ 

VI 4J!j_lLjJ IJlA 4-L^-tJ Vj . 4 .Utl 1 __£j_JLjJ 3JuJL>. 3JlC.Ls 4 4_y3^L£Ll I 

.4_}j^elJlj 3 jCUJ,I 4 U-v^m 4 juLL 4J 
jiljj LI ojjun. ^jJI jljju>JI L u jl£al La ^jl 

L^ilLa jISjsVI 4>JlA CjLuS) JlSj .J< miIIj Qj) a <>>tL 

dJLt_a I 4 _u2_j_3_>J I £-A JLmjVI £) l£j . ^ mV 

L^jI j LSj^-^LuJLI <_3jjju jLclj jl£LsVl <>JlA j_.ua->- jj^-u . 4_3_uL>«JI 

CjLj)~ mi a 4 j^j L-2-U2J t4_u2jj^L_JJ 4 JLjJL^JJ 4_JjVI CjIjLlLLVI L^j I ^JLc 
5j_j_a-tl CjLLcaJI liiSfc-tJlj t4ja Itfl CjLLuJI £-&>- (jr A_ulaJI <±Ajfe.iiI 
jkjjoE_JI • g- L- t i u^LI 4 _ll-liL-uVI ^JiSLcuVI t a— jLu-oVI t4_^L>iJI 

. 4j jLa-<-uiI 4 jLj jJI ^uiLu^ 4 _uL_ujVI 4JLuL^JJ _iL>JI J >2 \ 1 j^LVI j_iail 

{ j r A 4jLr„ j-jLj q^ s A^j-uj\ o^Js^a 4 <7jUj Jn»H JlSJ 

. 4jjL a-caj! 

j_2j (j4jJI (jl .(jjjJI ^j>.L^j Vl Lc^ajjo- jijiLu ciJLIi 

Co^t-JI ^yA JjLLd V 4_jjj t jLTlLVI ^yA 3l mill JJ1*J! jLlLl ^LLj ^-IjJ 
q-C. i 2 11 Cjjjfc^LII ClcstjJI jl CjjjOL!! 4jlj_lLJI 
4_j^_L_j ^a ^-?r i ii n jl 3"r.VI <—SjLlaII J <^3tl Ijuk £)l » 4»jjt-^itl 

g.1 j miVIj 3^UI j ^j-loJL 3jjJl5c_« (Aj^jseHJI ^y-L. 4 mi i iiJJLI) 4j^ mi it I 4^^_*J,I 
14_j_LJ^_5elII 4^J_*-U (jr Lc J^al^ 4 j j i^>4 JlU . 4_l^H1I»I 
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<_3^Ll>.I 4 *j iU Jjjj jl i( jjjJ! 4»j ito 1 £lt«»* ^l^Lu 

.tiilj Jjl£ ya l£JJ^ ^ 6' O^LhA? c '- j ' JOjjj ^uj^jjkIII £>£- 

* (Novum Organum 1620)<(j,tSLalU 3juju>. 4_3 j^_L» 4_jL£ 

I Jl_A (jlj 't c. j, j mi j . 4_^j_*Jsl ^ j fc> n ^4- <>»tl 4 j5c-oLjj-j cilli ^-Lc. Bj^Lc. 
J-l-L^Tl-U 4_l>. 1 "i r> i ((VI jU mijI j & 3~ 4_3j^_L ^ysj[ju (jjSLu (j I ^1 c_jL£LII 
4_<_uljJ lJLj t 4_j_j 1^ 3 ~ , "I 3juJu>J! ^jjSLu 4_3jj_L La| - ^ 3U 1 

4_aL*JI 4 ♦ j tl .4 _a L*JI 4 ♦ j tl ^Jl ^L33 _La 4_usL>JI CjVL>JI 

g-LuTuVl yu CjLLLujVI jLuJvl ^Ic. JlqIUTJs (jjSLu 4_3 jj_L La I ♦ m MtVlj 
^ Jl_3_j jl ua j_j 4_jI . ^L*_9 3 jj^>.j_a CjLLdL^JjVI 0juk (jI ^j_A JpjGLtL 

Cj Jlj>o y <*1 fc> tl £j| CjjJl^. jj-o ^_jjGLj 4_J_Ljl 1,I jl 4^-^~31,1 CjLLLujVI 

.4jj-5cHU JlIc. 4_jjIj CjJl>G 3^_ALLaJI »1 m t u\ Jlj J_Lc 

^..Aj t4_5j-*_U CjLbLcI «^_j£L33JLI 3JuJl». 4_3j^_L» 4jL£ ^jjSLo _}^_<_u 
jj-o 1 ^LajVI oIxJt . 4JLuL>JI ^Lt-s^al ^1 (jjIi-J! ^LajVI 

(jjSL u t 3 <s~>j . cjLsI^>JIj (^JIaHJI) ^jLJLIj 4^1dL>JI JiLa 

o j-tTuJ 1 L-4-lf 4-u-u-uj jjLt-a-a 4_juj I 4 ^»jj ^LfcjVI ^j_A £-Jjj I 4_juj I 

£)l . 3j— tl/Lua 4jj-Ju-lI 1 ^ ‘ Ul | yc. ^Tuj &AJb^ *a\i , ^tl —I 

(jy-2 J 3 ♦ tl J t 33 1 >n . LuVLauijlj LuLlCjj Lul j <^iV Mi l 1 U V. j3Cj Ljj_jSL3j 

LuSkJj .^LuiVl ya cjLc.1iU\V' cjjIjj^JLI ^^UJI 
4_j ^j_aJ_j (jL^ La ^u_uZu_uJ 3jLc. (jLcujVlj . 4_3 jL_oJI 1_uI^_l>. ya ^jG ^IjLj 
jGJj LuVLuijl <-jjJLot 3 jujl>JI jlSL^Vl Lul . L3 _l^a 

LjJj_3_jj t4_j_3 j_jjG ^^ylLtl »Lt-GuVI ^Jl_A 11 ( J_l33_x_uj .4^j-3sjj 1 >^ 

.4J 4_A^.I^ L^jl (_^-tl LfcjL>.J ^jLIskJI cilij < IM Ml U J^lj-tl 

.dJJj 4 _GojLla ^1 ^Lla Juj ^ Jj ijjLjellj 

1— lTl^Loj 4jJ)j-3JI 1 m» j ito ^jjC. 1 mi n g-1 U-L? ^Jl^j :l_4_^SL!I —2 

LaL-uajt^-%. 4♦ c 3^^3U a ji ^- V! - 4 ^ LuJ y^-j 

CjLGaljILalj ^_ui>La_A-5j 4 -Lula 4_3jj_Lsj j_>JI 4jLuj Lla * 4jJ^_3JI 

<_2_^_*_a oLt^ t-iLI J ^j_C g T o- J Jl3IL*j La L-j-j^ya ^ j_3j yzz-}^ . 4_Ljjt_A 4_3 _u_u_a 
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CitoUttlg QgSjj 


4_jL j d ^ j U , ,,jl < jL^ll^l . CjLq J a U aJJb ( _ jr Lc. ^pJpa (J_aL£^ 

. 4-Jj-J^e-jJl CjLLb (pa_*J ^j_a ^LITl^VI ^y-lc. Jl^Haj <(4JLaL£S> 4-^-<_aLi] ^j-u-i-u J_a 
0 j-o-uzjj LuoL>.«Ls 1 (Vi^I» IjjLo. 1 t-dlljl »1 U-%. I 

UJL^^ jl «QjjI La (j-LLALpLa 4 (JJLaJlj 4_aSL>JI 4 _ojj_Ls ( yc. gL>. 4 jLj 

4 4 ♦jiUtl (j-u^-LJI ^j-uj Jlj 4_uIj 4_$_>. <j_aj * (J?j»»»' (jLoj' (j-« 

1 jglf. J »>V<W1 c_jjJL_uVI (jL^ 4^-aV! (jl^ Lg^_aj * >11 Lppscj (j-u*. 

J_lL>«J (jy-& djL>.|j 4_J_U2J (jr ^ J-lL^TlU ^CLtlZlII (j-uLfc C-A-jfip Jjfc 

. <LjJ3el]l 

J_jL<_4jj ^j-C ^ mi m gLLai*l Lpl . U-Lcjl j^Vl 4 >JlAj : < 3^.ii.i...tt -3 

^mi LPIj> JZa V olxKJli :4JtiII t( yLa^)!! JL^M 

JLgJU_<_u1 »Lt-oJJ 4 4_^_*JJ 4jJ.4.*uJ LJLc (J-CAJ l_^jl_3 p ^j_aj t ^_L3t_uaJ 1 
4^_sIjJI jl>.^j V jj-flI ^Jl cjLglSLlI 4 >jla mm La j_Lc 4_^L>. cjUKJI 

LaJ_Lc. ^jLjOJI (j_a lJl^uSLU ^jLuj ♦ 4-ailij-Ju-a Cjl JlJj_>0 ^yZlSZ-C ^Jb Mi 
(j^UJI ^ JL^HitJ JljJl>. 1 ^ ^3 JI <UKJI i^yj-xjz j-x-iij t _ r !| j «>» * 

(j-ujj9» (JlLo dll aKII oJLA (_pmJ (jl JL^JJU (jjs 4j| £jj dll <KUj ^ ^j| 
jo£L»JI (j-uLill jjLscjj (_£ jJI £j_l!I t jJS ( _ j j1i «jjill 

.^fjjl ^Idlj 

4_j^ mi J II d * j i U tl 4 _LuoLL a ^j-a 4 j^LjJI <_all^Vl 4 ?^jl 

^LajI Lai . I4JI <4in< nl 41 141j_a 

£j~a L^jj^ 4JjlpJl 4 iUU d\j^2> LLa^-tC 4 >JlAj < mU 

^-Ia_j ^ 1 r. .1 <o j-ll ^- l L» T JI (j-C- 1 Mm j 44_t£. (J^p j' J-SaJI J^Jlj (jl j-lC 

jcJjlUlj 4 j^jseILI1j 4J^jUI (j_a (_^-»JI J>-^ 
4_j I £t> 4_jj _d j _ lJ I aLLa_>.jLJ <? t II (. m 11 I ^_4_oL4_oVl ^lxX I (jl 

Mi a) (jpt_a jjJLJ ^ j-oj (Jlj-xHiJ V (jl ^a-a-4-0 J Jl-lj 

(PLc 4jglr. 4 JLj_ 42_>. CUjiJjl La I jl Lai . J-aLuflJlj jIU ^Itj d j^tVI 4 _ap_ 5 tiJ 
CjLjLuJ 1 '1 a^4 J 1 11 <n pi]l CjI^_jjGJI ^Lal ^jjjJ l>- (jp-j (jl 1 nlr. (jL^ 44 j^_3cIlH 
^1 >-^ •**-II (_Pj J VI (P^- Luaj^_>. (jl^ (jpLu (j^>i ♦ 4 j^jseILII 

La (jyl^- 44 ^JlA (jl^ La->l .j-aVI J <^ 1 4?j ^aJj 4 (j-ullJI (J-u^-oj (PJI 4_tj jL>JI 
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^jI_La JS|j^3Jl 4_<jiljJ qjuuj\ O' Jljj 

. £jJ3j I I Jufc 4_a_jJr>. ^ f z ^Js II 4 jlj_lLs ( j r Lc. Q^JI j ^ ' I 
^ ~ £ J ^jJoJj, 4_5e_-olj^_j ((J, j*\ 3~ i t 3 Ju Jp. 4_3 jj_Ls )) 4_jL^ ^jjSLu £_4-hj 
t-> I ^ 4 I t tl i—Jj) 1 < nV' 4_U2_J^ L-O-L0J . 4_lj^5tHJIJ 4_3 _l 2 jJI «d k vM 11 ^jLLu 

QIaTu j-gVi O' LLu_a (4_^sclt]l p t^> m) ^yic. 4.»-^-tTuJI 4 _L)L_u^j LaJju 


\ t/*i a jl Ljj - uaj_3 )l of, Cu-t-t-t-J 4 4-A-la-LAj ^.♦-uj La^ 4_oJj_a 

L^_jJJ 1 't \ ^nil ^jLi.1 0-3 Ls^LLajI 4 jj_5cH]I o-® r< > m 


g> a ^ 11 j 43 jLjJI O 1 - 5 ' J-3J1 (—al MM<1 jjfc 4IL3 j^_Id l_3Jl& oi (Jj-3jj 4_jjIj c_jjL?cILILj 
L3_>. 4_3_<_aj^L3JI 4_uju La La^ Ijufcj .4 jjLU ^L<-ujvV1 (J-a-C 


.((^U^il)) O^ 0J-A-lSLtJ LaJlIc. 

lLUj 0-3 ' l*J <*» LuL^ ^u-saJI O^ ^K~ i LaJlIc 4 3j3*>Jl 

q j-<-u g> ♦ j ■ UH ^0 jpjjV 4 jI ^_a cdJj ... a j «>»" Oj-jLej jl 3 j!j^>J! 4jLu-o 
^J uk Oj-^ ‘4_^L>. 0 ^-jI j-3J L3 -lIo 4j_}j_3 IjLjT 4j_}j- 3 ^1 < n'v I 

0-« (JjjL_uVI Qj-SLj _ <—al _ L^jIj o^li-^ 

.4^jjlII £jj-2 y-Ap* (3-u-LaIiilj 4jjJa_Lll 
j • n 3 j o*-^ «o * j j ^ 11 <__<_& jJJ»< jy l£. Oi^rh 1 J^uaj 

Lul^ 4^-tiaJtJ 0-^ LaS" «4_laIL>JI Iju-a L^jI 4_a_uL>«JI 

(J1 ^ Mil ^aJL*JI L-h-1 J.u £I LaJU£.J . 4JVI 0-3 4_jl 4 4^J-^-A I -i^^-3 Lp- 

4-j^ mi 1 tl cjLuKJI 1_^_La 0 1U r< 4_jJj I 3 jLa Oj-^ ^JL»J! 0 ^ »1 j ^V1 

CjLjj t^>III 4>Juk ^>13 O' Qj^L t J £j9j3jj 4 4_jJLla LuJ 0-° fjLiitJ La mi Pi t 
♦ 4-A-t-Lt-u ^ ^ < '• '*3 LajLlIcLi ^-L»Jlj o La-jV ' (J-<^' (J-j- 3 O -4 *—<_p-j3J I 


QjjJLiJI) (Jj^l <-, j,,, tl 0_? 111 ujj" t-ijti, ,,jVI V 

Lol , JljJ^jJ! J_^_*JI cLflj^sj Jjj jJ! j -a-j III U J-Lc. itJVI 

cuLljLSLII i t - ^ 0a-LoflJ^ i ii1.1 

: LUlii I»i>ij uj^rh 1 .SjjiLji 4 3 j|j (_5 -l^- 3 jJ-SJI ‘LpJI 
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CitoUttlg QgSjj 


j L>~ /j ^JL*J! Ly^-J'd *L£>J <JlL^ ^J-l^j 4j1 

^£j-L& ^jjjL«^Il 1 Lli^) ^jjSLj 3 JljJLsJ 4-t-t-u 111' CjUJSJI 4j^Lj 

«4_Jjjl}LJl » (jy-& 4_1-LjJlJI (jjSLu 4-jJ-lb-l] L-0-U3J jni\ I Ju9j (^ \ t 11 ^ & 

<jLj t CjVL^Tlv^U a1*JI L^jLj 4jjjI^L11 i_2^_3u agnosticsm 

tciJJj q-a jJL^I t^Jljti] 4_Sl>. »1 m < «L tei&jju £)! £)jj Jj_a 4JU1 

4_j I ^ 1 ^ 5j_a CjI j t n tssz (^JlJI ^ j mi Kit cJ^j_*a Ljj1l>. cJjJbitJ ljukj) 

. (4JL?cj>. 4jjLc 

. 4_jJLLj L> < <ij 1 jl 4 _jj jla^L^! 4_i_u-o 4 jJm Sf. {j£. ^_uu <jI ^jjSL u 

i_J^_ju ^ij 1 >". A... I A < Jlj t ^ «..i <Vm ^j| ^lr. LujJuS Jl^Jj 4_j! 

4jI <jj£_u L>^J . 4 jL 24_jl>. U£ 4 jjJu9j 4 JVI 

^L^JVL Jj *(j JJislILj 4.WI £)Lj 4-4^>Jl 

tjr 2*-J 4j| i _ r ic. 4J O^-^t ■*' <J-« l£* J^SfcJ . (Urt4 

.4jP^I ^1 All I 

a S . .< 1 a ^y_<-u L<_u I Cjj_a^UIj a j ♦ j. U.! 1 a A, ,.l Atl J Atl |juk ^jl 

4_Jjj9 tjjA is~i~n Ijufcj t4JVIj 4 _uLojjVIj 4 jm jIMI £jC. (jjSLu 
^.jLlLj ^J^~y \ L^l£) 4J3jJlXL 4_lVl CjI^^ 4 J*s. A" 11 

^rjV 4JVI 4 _*_j_lLs JuJl>o ^j-saieJ L^- t S Lc 1 t(L^jli Cj1^jJL>J,I 

j_aI (j-«T^ JlJj_j l_4^ 4 j^IjV dlljJ 4 *** t*K mmUj L^jJ A^jjlUj 

.«^Lu jl S" ^j_c 4 JUJI 4>JlA O-^J^ ‘-^-J ‘.(jlxjVI < ^t^**n 

g0£^Jf AftJLft# 

IJijj- 4 CiljjSUIj Cjlj-a_uHtII ^1 JiitZu-ul ((^Juuil ^JlSjm 4jL£ ^j^S Lu ^JLc 
Ijl& ((c-<jL>JI ^lill ^^yjL^SiVI jjSLll)) 4>Lcj Lo < s .4J!l«VI 

4 SjS-wj B jl A j_A 1 ^ ^ a Ju>.ljJI ^jj^LuLll 4 >Lc^ La_4 JjSLII 

I j 0 J^t-4 Bj A La 111 a ^ySlill ^vl L> /tl ciU Jlj Q^SLu £)! j-aVl 

. 4 JUJI LaLaljL^u! 

A i_Sj_2w 1 ^j-o 4^.4JL_4J^JI ^j.43 Sj^LuflJI Lai 

S^-S_J_tIuJI £j£. 4IJ Jl>. 4_Lc. (Jl^) . . . Cf^A-A iL>L> 4*. za B L_s^>.|j 

LujJ .(SJLojJ! J-L^-u j.ua^ ^j Laj)l» a 03^ c-.«jaeJ 4 j I 4j^_ljjJ! 
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iAJdl 


. (ji jLp c1sIjLl 1>-I 3 m LbjJ l£ I B j? A _j Li>M-d-i £~ua \jjj 3 i .1 o-v. 

fji\ VI ^IHjcjV l_ijV -^ Ijuk. ljLpi.1 (32 (_£l) 52 LbjJ e^jA-l SjLeeu 

ijPb La£ i_ 3 je>.Vl (jpLu <- 3 >>.Vl Cy 0 26 j-J-op 


A 


C 

D 

E 

F 


AAAAA G AABBA 
AAAAB H AABBB 
AAABA I ABAAA 
AAABB J i-sjuaj 
AABAA K ABAAB 
AABAB L ABABA 
Y BABBA 


M ABABB 
N ABBAA 
O ABBAB 
P ABBBA 
Q ABBBB 
R BAAAA 
Z BABBB 


S BBAAB 
T BAABA 
U i_3 jjej 
V BAABB 
W BABAA 
X BABAB 


(j-ujjlj ( _ r 3 I u nj i^ll j\Jpl tillj CXSJ^ 24^ (jVI (_p>- 

SpLill I j CjjJj pill el k-»- HI lillj ■ nj A |.". 11 ajjt, (jjSLu £Jjj| Lajeic. 
el r I < II _ 4 A r I 1 II p <11 ^j_a ^_u£LJ1 1 4_>JL*_1, 4 J < nLeejVI 

ciijjtiuij uP-eJi *4x^1 j ^uk^Li 4_»jiuVi c^ufj apKJi 4jVi ^ 

jl Jl£.V 1 ^Llaj . £>*3“^ ‘-JUjT C.JI jLa jIjHJ I j 

1 ^jir. O-UJ 4 _u_uL_4jVI Sj^LaJI ^a JuS Ju2_3 (jj£ L u Lcl Jijjp < mJ 

cjLgjJLjlU J^LuJ ^jLulXI j^SLI!)) juJ .«Gjjl>JI p L */fi 

Ijuk JjLjjjJI J-SJJ tln^j-c jJ 41966 ^Lc. (ASCII) 

L.ij£ I^Jlc (128 jl) 7 3jja 2 jjSJI 
/^U>, ,.fl Jj| ^JJ SjjjlIIj <cj 1 «Ktl (j \j 4^L_ui,l J!l« cjL^SLscIJIj JjLSj 

^ajJiJ ^UaJJI \ $ )c, j-ulUj i^JJb 4jJj£LII ^IjlcV! £)l IjSLaj 

. VI 4_J_<_u L$_>J I 4_jjL3fcjVl j)J^Lu £_-U-0 LgJ aJ L^j|j fitiLjlijJ! 

ASCH Jl ^ Uf AABBA JSLjJt ^ ^ JUl? ^ G 

c-^I^JI ^ ASCII J_*jlL_uj (^j-JljJI ^Ua-JL 71 ^t) 0100111 ^ 

1 t__)j_<_u L>J I ljU^~ J . J)<^ Jl <L>J1 jl 4J a j 7>~ ^Ull 4 TcjJl>JI 

1 ^jlr. ^_oj LaJ lIc. 4_>.jJJI CjI_4SL>Jj (<Lu^jJI ) CjLcI^JJIj 4_>.jJJI 

.dj^ljJI ^ ^jj^ielllj ^yl^ljJI J^jJI ASCB L^jL^lSLa 

j-aljfj cjLcIj-UIj <-^jj>-Vl ASCB _1! ( j_« 4 _jJLj ^Ij^cVI o\jt 
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4_3_CjJI {jr £ Ld 4_jlli JSLcJb j_lLij jI 4-j/LjJI ^-Li j$ 

: ASCII cibj£ ^Idl JjJi^JI <>j .4_iL-*Vt 


(iJKJI 5J^I ^ US) jjjjJI 

^UailL SLLaJUi) JjSJI jl JlC? 

1 23456789 

57 ^Jl 49 

: ; < = > ? @ 

64 58 

ABCDEFGHI JKLM 

78 ^1 65 

NOPQRSTUVWXYZ 

90 79 

[ \ ] A _ , 

96^191 

a bcdcfghi jk lm 

109^31 97 

n o p q r s t u v w x y z 

122^1 NO 


jl^d4«AU 

J^>*jJI dJIl 4 jI (j^Lc (jjSLu 4 a Milfltlj ^jJL*Jl jcjjLb Qj) 4~^U j.h n 
jdJ .d<_ijL^JI ^JL*JI 4_d jJ l-lj ^jJI J< mi 11 ^1~3U ^jJ! 

3juJ l>. Lv.jj Jlj>JI ciiljd.1 j 4 -ll<-uV^S dJl 43< nl3U ^jL33jI ^ I 

I III d i < <n £)l L-^-ge-i ^ jr lJI 4_3 _j_3_j>J I ^LduVI Jj-t-ol J^>. CjL_uIj jJJ 

4jI . 4_uLsejI 3^_4J (J_aVI LlljJ 03^ (jl bijf 

Jjrtmn (jl (JT 1^. Ij_lb Jl 3^ ( dill uimii Ujjj) ^lc. IJljI c_ijJuj 

CjLjIII^ Cjj^j3 ♦ ^^jlisl^-»»3 {j* *t 1 ^LLajvI ^ylc. (J-3_*JI jjj £jjq 

^JL*JI J-o-^Ld ^ 4_c.j-<_uJ J^LtbVI ^yb. Ij-ib (jl£ .«2_^_<JLI» <_yl£. (jjSd 
u 3 , III 3tl JjL>Jl ( j- d ALjUj Lui j_tdl ^yddl <±^&_JI Jj-C. ^yicj 4 JliJl>JI 
.4_jj^edlj d t, 1 ^jJLLaJj 4_ul \j2Lu*\ ^JL*JI 4_3j^-Ls ^jl « 4 3 <a Ul 4 jl1IIj 
ijf-c. t h i^K") ijr iil oLjLdLij j-^-UIj ^JL*JLj Jdudl «4»j «Utl c_jLh^» 

. JjL>JL) CJLl3 ^ydl Ijl A j J X \ lr ^1^1 l" . ^ d ^ !1 

Jji^Jt . ^jjJ^dtdl 4-t^jLci <J Jl>- (33^ (J 1 "^ (j-° 1 4 Il^_us 

.oJidjIa L y-<-ujl i^jJI ^yddl ^jjllil 1 Ju J_». L u L i loj L>>Ilj-d u Ur.lj 
jLCb Lq—l. 3 4_j^ p^' <■ I Lc ^SUj * JJulII 4_4-A>L_u_ 4 (Jl ^Jl3j 4jI 

Lijj_>.j jIjlcVI 4 ♦ m Uf 1 if<y^4 jLil 4_u_uL_uVl CjLIsIjILsVIj lJiSjJlIj 
U j ,,i (_yZ<JI 4 -uLa^JI 4-u.t-uV^gJIj 4_u ij t^\l 4S/1 4_i_uj jJ,I 4_jJId 4 _i_1^_l*JI 
. JliJl>. j, <^>r. JljIj 4jI . 4_aLl j-jSLalll ^yJL. 
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I.Uq, ,l r V(IAI7 - 1550) 

4—Lq—L-A J-U23 4-J-L^JV- jJb lujJiuU 4-4 Jj9 Lo I (jl 
( jr 3 jlaj La- i Sj SjuijjSLt^l (jr ^ 4_uLoj)^JI 4 - i SL J jjISLII 
4 mi j j ^ 11 > jua-O-t,I Jl>.| ^jLlILc.Ljj t Ij_j_L>i_jI 

^L-u I I lX>* 1 33 4j jJjj^5Lt-uV I 4 -uj Ll<-ujj)j-uJ 1 

L;T _b 4-jLi-Ju p U ♦ ^ ^ J jJib John Knox (j_u£jj 

(^ji-4 (J-J-4 4 —lSLJ 4_UJJJVI CiLSUI 4_Cjl_3_4 

c_-LxLhj Luj^ ^-t-uluJi 3 juijj5L<-ul 4 £Jl4 

jlLo 4_l uj 27 JlLoI ^JLc .3 . LuLu-ul 

3 — J-J-jLj JjLLI/I t4_u_u 43 ^ -l u 3! 4_u_u 16 

3 _uJ jJil ( a J -4 ISL11 3 _ 4 _<_uU ^ ‘ II 3 J I t ^ 11 )) k_) ^^3 

A Plaine Discoverie of the whole Revelation 
(jf (j^x j (j? ^yt-u-ujJI 4 ^jlA jJI of Saint John 
ljJ lc (cj!L 4 JJ 3 i I 3 I 3 (^?) LLlII 
J<<o3tl Ijuk jju-salu ^jJl ^LlaVI oymj mi^U 
L 4 L 4 J 1 j < <iUa L_ujj dim ^Ur 1 jJs j_i_uLi ^j| 
♦ 4-tSLH I ^Jl jjjlb jl 3-4 *^Jlj 
4-Hjill lj_£Lc I Ju4> (JlLc 3 Julj 

4 - 4 L 4 JI 3 _t-uLj CjI_4-AL-U_4 i^llLA 13 4_J 3 ^ (j_4 


Ijl JljIIj 4^jJli ^ J-oLiJI 




^ < ~ 1 S Lcj 


UjT ^3 La 


tj-J j -a- i U j tlLai 


AjliS aI^a] 0-“) 
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4_jLL^ ^j| tCjLj ludLjjJI JLse-a CxjI^ L^JSLIj t^jJI (JLse-a 

jJLU? l-j! < <i‘>itl 4 _JTj Miraculous Canon of Logarithms 
CU£j-kJ-uj\ 31 *4_clj-3 CjLsjI (j-A LIS' Cj 1 1^r.» ^<u-ol 1 ^jlr. 


(jl i 4—Lt-u 20 l_A Jl_v^ CjL^LjjLcjJLII i 4_eo LvJI CjL iL-o^J 1 

. jl JlcVI 4_<_uljjJ 4 i ^-J 4 jV t miG Lu^Lausej 4 £ a c .j 4 _lusIj^JI 

L_3j_C<D J-OjLj J_<_uL>Jl J_A 4hy*JJ ^JLc. £)l fj 

(jrj_j 4_L-£3 Jl^vj_j tJLv. Lr^J . 4_^L1J ^Ul jX 3tl j, mi'(I deSjJl tiJJj 
4_uLaILi 4 -ITl^lII 4jLL-s3 ^u> LoL^j Chilli Q-O- ij-euL) 3Lev ^_ijL>» 

4_L<i-C. * sj^-L-ai LaltiJ 4_evj 4_L^aJll 4 j^jIZLq £~a ^yj Lu-ujI ^£LlU 

i ±\ JlcVI Jlaj ^jJI lLLUjI jJj^Z 4jvj <;U JuSj tC jLlusLj^JI (jr h 

4_Sjj-LaJlj C-J Lt-u_>J I . 4 j^jLJI CjI Jluiaj ^ya ^_jy>o ^ya 

oljl Ju3j »4-yt-Luj.U Kalvin j? Knox L$j I^muTi 

4j J Jl-iTh-uJJ 4j Vj_<a_*_« yjL_u_>JI ^JlC LaL^j ^yJaJL £)| t^_£lIjJI 

jl -N jjj ^ V clt-LS&j i 4 jL*JJ 1 ,,. < 1 j ini i Laiiaj 

£r\_L_<J ^LlLa (jl ^ .^Ua_Lll IjlA J-aLauJI 4_JV 

. 4^e>JI lLUj 3 JljL_u CxjI^ (_yJI tiJJj ^j-C, eJilHitj ^_t_uLj JjJLv 
4_uLa^JI ^Lj9jV| Jjt-a Jevj CjIjj Ju3 CxjL£ 4_uj_*JI ^Lj9jV| <j? 


yj_j_jl_j ^Jl2jI Jl^J ♦ JJ) < <i ^ tl 2bbii 4_cvjj_4j 4_3 jj_Ls dJLub ^JLh 4 Zl3j 

aJI ^JljlJI (jyj j— ll^TlII 4jytia*JI 4JL-oL3JI ^I Jiitj-t-uI ^u-gju il 

Cj^Ij L^3 O- 45 0*7*3^ ^*3 ^1 L5>*5ufc]l 

””8 “”6 “5 ‘2 139 : Simon Stevin ^yLu-L-u 

139 1619: Henry Briggs 

139, 2568 jf 2568, 139 1617 :Napier j-ojL 


^J^Ljv (^LjjLjlJI ^yLLlI CjLaL^Tufel (^ya ' ^yeuLj I J_3J 

.1617 ^Lc 4 -lLu^UIj jj) mi m Rabdologiae 4 jLi^ 


I9fl 




L-j lm/a JI pic iSlbil :jjuub 09 ? 


Babbage . JjVI ^_j_j-jLj Lwj 

JU9j . CjLuJoLjjJI 4_<_uIj_} IjJl j-Lalll! 

L^jJ. LaL^o 1_4^«J-i-uJi jjy »jI«3jj)^ Mill 4 j 1 <itor,» (Rabdologiae) 

C-<_jL£ ^1 i 'j < >> 11 galley « a j ^ 1 « U» 11 4^>.jllln 4_Sjj_LaJ « ^ 1 <>f. 

4 j \ 4c, JjJuJLl Jl£>J! fjj* j- L t^JI cilli Ju9j Lpj <<of. (jr ^ 4-CJiitTu-u^a 

La jj ju>JI jLse-jV L^_cI jJ^Iu-uI -^SLa-4 La^ / a ^ ,,. L-Jj-iiaJ! 

( jr _L*_aj 9 ^ 0 ^j-C 4_Uj_*JI ^LjSjVl J_A 4^JJU £)l <—<-5eJ 

4_i_i_La J^t_a «Cj1 ato*tl» t^-Laj lJu^j t t JJutil 

.CjUljjli.jJLI ^_ojLj £\ jO^L 

5 L < 4Jaj—<HiT ^y_II d(-p» ♦ 4_u-tTuj>J 1 ^LaJiJI ^ I {_y* 

^JLc f LajVl W\ oUUI t h t<o ) Cj LL j] 

^4 j U ,,, ^Li_a uLajj_cL j cijJjuj 4 -lLlU 4_ojjJ^JLj 4_L>j_JjVI 0 Ju4> 

JiLcoj) L^j! 2u^SJ| « Cj La-la-*J 1» ^ljiitlL_u! ,l .\J ' ^ ^ 

.(^-u^L-a 

4Jlblj_U 4 _Ldj_*o<VI jl " w »♦ 11» jl>.Lj Ijuj i^llLc 249 _j 643 * 'j 
^jJI uLajj-tiJI JuLL La£ t4iaj-<i»VI jl «Cj1 ato»H» ^jjJLua ( j r a 3 j 4 j 6 J 
L^O IX I (j_a 4_uLaj^Jl ^LjSj VL 4_4 t jj 3^3 (J_aau 

:202 jl^a^j-iV! .Liuai (9^1 l ,>q 



j-ojLj CjLo lor. 


643 x 249 

643 x 


249 


5787 

9x643= 5787 

2572 


1286 

40x643= 25720 

160107 

200 x 643 = 128600 


249 x 643 = 160107 
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n( 2 ) 

IV (4) 
DC (9) 
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i_j l.rn.a J I pic iSlhil :jjuuLj 


J J '--+< t I 249 (jl j^JLU (jl (j_<3 JljV 4£jLa (jl 

.(2 x 100) + (4 X 10) + (9 x I) ^fcojjja I ju* (jlj 200 + 40 + 9 

9 643 4_5£_uj (jl 1 -LlIc. 249 643 (_y5Jj 

£_jLUI i_ilJ3 Juu tCilSil (j-« 2 Cj4 CjI Jo-I^ 

jl (j-LJj-a ^ i<~i ♦ II ^Ij + ~ Mil Jl_*_) 4_Jl 4 >JlA (J_4jJI 4_SjjJs 3 tL^jiaAJ 

mi < 11 ^_II ^A—4->-Il (j_^ ^jLqj^JI ^_«_ujJI IX ^ t*\. .< 11 I j U m * (Li}L, 

^ i >nj tBj. miC. 36 «CjLjujVI » t3jcv.|j 27 (_^_A CjIj^Ij j_<_uH]| (jl jL5e_t^ 
(^J! 3 Jlj CjI^ Mittl 4 jL>. ^JJ 2 Jl J-^>* 1 nlf. <jl IjlA . <Lla 54 CjllL_4j 
a a Juu) IV (jVI j_la_a . 5787 4 j?c_u_LJI (Jjse_<_4a iCjlH,l 4 jL>. 

II jU<.<11 1 hU tj <-JJ3 jlju *25720 Jjst^aj t40 Jl jJbj-a jU<«tl 1 Ju* (jl 

. 128600 jjuJI (200 erUjj) 

t(L^JL^>J <_^J1 ftejVI) <j-o LlU-b Lu5Lgj L^j 1 ^_t_uLj 3lj| 2j-tx (jl 

10 k stl IX ^Ja_<jJI (j_« 2 LlLaj £^->a LaL^ 9 (_^ 643 * ^ <>>1^ 

4 lQ k 3 tl ^JajJI 3 ^_j .2 + 6 = 8 j_5c_L^ 6 j-Aj c.<_>a £_sl jJI 

.5787 4_3t_u_JI J j JaJu£.j t7 (J-oa^tll 

j U ,^j| j. U m . 1 ^ . ■■ A i CjLUjJI 4^Ju j_uj Lula 40 643 

25720 c_jIj^>JI 4 1 j_a (^aJj^>J,I (j-L^jJI (j_« (jl I_La jlIV 

4 200 4 l^p-l ‘(4 ^j-a-iJj 40 <_jjuuaj Lai j^Jlu 1 nlf.) 

(jjSaj 4 J^j>. 3jJI oJJt> J^ja julojll II ^LsjjJI ^>11 J^>a Lak 

.128600 c_j!^>JI 

(jl Jsyj£ 4(j33Juil 1 ^ <>>• < ^Jj <Laja>JI ^laL>JLI i 4-il^jJI 

4 5787 j 25720 j 128600 jIjlcVI £j_4j?e_« ^jl_4ja 249 643 <- r »j-as Jj^Lx 

249 ^ 643 ciJJ3 ^ J^^l (j5au lSi% . 160107 c_jI^>JI 

.«Cj 1 II » Jiitlajjlj 643 249 c_jj-aaj jl Lr^" 

Leal ^ 4 < j (Jij-JJI 4 LlJjJj I ^ <xiJi fiGj^-UiLj 3 ^ 3tl $.|^w| jSLqsj 
(jr ^jiLs LxjIj 4j_4l»Ji.l (j_43 IJ_a V Lai (^1 4 «l1jL^LijJI)) <L?t_u_(JI ^1 j-la_a 
4 «Cj 1 <y » 11» ^1J Vi i <iLj 643 160107 t K3" JOja Lai (jIdjJJl! ♦ fi LjJI 

160107 i£j\-u*j JJlc (j^. d/j^-a 4(_^44 ^L*-c (_yl^. CjI jaju£. 

160107 (j_a 128600 JJulJI 1 JaA ^>Iaj .II J. U Ml tl 4>Jase_L^ 4_La jf 
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i<(j-La_t_uil» 4 jjL_uj j| 31507 Jjal jjlc ^yc. iZtjx-a clL15 juu t 31507 Ju5e_& 
'.^-A 4j2J^da]| dilj-j-o £)l .. IjSLaj 
. 4j_}Jl*JI $d rt~ t »VI :^TjS 

. 1_£J VjL>. mi ) Vj 3juJu>» 4_2 j^Joj jIjicVI :LuLa 

. LJT ^jJI j-«Vl t«J^>JI)) ^jLiuj (jlSJl : LULj 

(J-uLjI LljI £)| 1 * J 1 *“ £)| VI t i A •*■ 1 M < ti^J I Jl& j Jljj V Ju9j 

4_3j-*_a (jjJuj _}IjlcVLj 4_aj^_3c_ 4 3jl j-4-O 

L*j£j <j-uLjl (j-« (j -o-uu LuL^ ttilli 

cilia t^_uuLj JSIjis 4_1 j^u_u 4ajL^_c ^Jl ^llbe_j l_ul_3 4 4j^_aail jj-<.a5LH 4_1 Lv 
(jLb ' 2j_«J 4(jVI 4_3jJtJ 1_4J l£>j-U2l£L {j ^ C^jl^ 

^Lod 4_u_u Jjljj 4 L^jLosj £uiaj .s!j»jl 

4 1 o f. 4_j_<_uL_uVl 4 _ljL^LjJI cjIjL^II l ^oju Samuel Pepys j_o_a 

I Ijl Qjil c-jLt-gjv (JILa t^>, /.VI J-U 

10 ^j_4 I J_c t _CjLLuiaJI da idojl ^yTo- sd^vVj . 4^jLtTu.a 

4_jJ_AjJI ^jjLauil (Jj>.J a £)| 4 -lIc. tU <?4 t(8 X 7 JlL«) 5 -c 

:2LJhj| 


7 8 i_jj_uaJ 


I 0 ^ ^JJJlII <j-A J£ 


-iL»Vl 4 jL>. 6 *lju>Jt 

(7- 2 J? 8- 3) ^ 

4jL>. ^ I jut £UU3 


198 


^7yi8 Up 8 I jS^Aj 






uLuiaII pJLc idlhjj 09? 


id 6ju*jLloA 4-t.u-Lt-U JUU I ^£L<5_i _}1 JlC. VI £)| ^_OjLj 

4j j i <i^ tlj _}l JlC. VI ijr Lc. ^ \ 1 $ mu? ) JlcIjUI (j 1 ciJJj 4 -l^-A 1 

c> L^f aicaL^JI o juk jj;i.o~~i (j? «3UI"->J.I)) 

JjS"c*.lj ..ill tjs>* jtl 1 g i>i« I jjLscj JjlLI SJjll ilsLiill 

ilsLa^LxJI 4 i rVi o 4_uaL>- 4 j c 4iLi 4-»-j-»-.«tl j| jjl Laj4 (jo/Lill 

l_£l j j j il_j j_j joJj j_ik i_d_! j jj-SLI JLlaV! ^1\ y _1 mi~ (jjjJI 

.j^jil! 4lg t .1 !jl£.Lo 4ja-_i-a- .,-itl (J^iLs- (j/1 V Ml 

iJltjO. _jjfc 4 JjlL1 JUJLsJI q *11 Ijufc jl2J 

(j*Uj)J) g Ml d ^CLjJIIlLc (j-U 2lS^L*JI ^_J_uLj L_d_tiu^l 

A ^ ^ f ^yzSLjj 14_u_o JlJL^J I 4_jJLZJsI jl i—j^-jJaJI cLJLTlcj 14_u L<-u_>iJ I 4 _jJ lUi I ^ I 

CxjL^I tiJ-LM ^IjicVl J^l ( j_d 4^^L*JI dJufc ^J^LdJI 

( _ jr £LIj .(j_cu^ £_d ^.L^-ua JlC. ^|) 4_i^j-d » ^a 1 4jj-«-u^ ^~\ 

£)£L$_J <>lJLilli (^jL^>l (jl L-luU^I Jils idjJ-<-43 ‘ , ,,\ L) 4^>L»JI dJ-A ^yS^JU 

4-ul mi^JI 4JVju c-JtSo iLu-ujl^JI 4 _lI 11LU^ 4JVju c_^j 
: ^fCuJ Lill I JLu£ jt_>-Li 

10 9876 54321 0 4ajL^I 

1024 512 256 128 64 32 16 8 4 2 I 

: (jr ^ (^CuJLilll juU fj \j 4^^i_»JI Ul 

10 98 7 6 543210 2*2JI g^jja 2 

1024 512 256 128 64 32 16 8 4 2 I ^jL^j 

(-jjLId £)l <_jj_<_4jL>JI ^jLsr~ Mill (^Lci]! ^LLa-tll (jLaJLull (jLjLa 

i dj LJ LllI I dJu& d^-Lt^ jl JlC.1 Jl^.* 2 4_U_u I 4 -JLllII ^)-uL<_ut ^ I 

jLl>JLl jj_*JI IJl&j idjlldtj jji£. (j\ j\ ^j_oL_oL^ 2 ^Ijiitlt-uI jI 

4_j_<_uJl_LA 4-jJL lIc 4lU t ol^j ^lL^Icuj (^jJI ^_uL<_u VI ^ 1 «VI » 

:^)_uL_uVI jLa^l i—<-<.adEJ d4 _uL_oj>JLj 4_u_o Jl^JI 4_jJIHll t 

.2 jjk LlA 4JL>JI dJufc 
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4-jJLlUI (jj-S 3j>jj>»jJ,I 3 LaJLL^ii.1 ^jJLI 2 ^j-uL-uVI La Ji_Lc.j 
^_uL<_u Vl JS|^ 3jl_C. L-tTiSo^ 4-U-u Jut^JI cLJlni.1 ^ If. t 4-JJ L_u_>J I 


10 9876543210 

2 2 2 2 2 2 2 2 2 2 2 5*251 I 

1024 512 256 128 64 32 16 8 4 2 1 ^jLuj 


4JL3 Li-3 tj_ojL JlIc 4jIjllI! 4 U 3\ 4 ^jla cLL£ jl3J 

4_lC. j. u u £)l t Lrj^r I ^ I L^-<-u^ 4I^-<-u t £)l 

t ^i-J^l. i ti„ I. A L<a_^J ! i L a A p ^ tl ^_ujJ «^_uL_uVl 4-L^-<_uj j ->-1 _}Jl*J (^i) 3J) 

LajJ 1 jIjlcVI 4jL£ ^ (jLlSj^-U LjjJ oj^ Mj 

1 _ ljl-9j Lt ^JI 3^-3 1_LjjJ i_ 3*_<_u_3 t ^Ll 4 2 (j-uL-uVij 8 JJjlII 

j_j_j_jLj jJLUl jJaj .3l_L& ^julII LtL-jaj>J L$_jJJ ^L-uVl 

J^jIj-L cj^Lj LbjJ q^ 5L l^-^j iC^j-oVI) 3*_3JI ^jla «^bjLcji» ^-<-ul 
LJjujI Ljj. <>■ ^ ^jLul JJljlII IlL-uJ^JL 1 ^ ,.. A i 4 _ajJjlU (J-3_lI 

4 i mi \ tL j 8 (8 < m j 3 3j_3JI ^1 Lc^j_a ^jLjI) *® £tuj! 

.(3 < <ij 2 <j_uL_u}U 

1 $ <>> ♦ i i jIjlcI 4_j^Lj iL> nj3 La Jilc. 4 jI ciijjL <jI 4 _jJLJI 3*L>-LJ' 
j_jJlj ^ 1 \ iJj L^AJu^t ol-^ (^L^LcjJLIt i^L-uV! t u U»U JJljlII) 

4 «a < <i4 i^j^yalbjLc.jJJI £_$j>«j JlC. 4J1 < mU CxjI^ 15! 4 ^».VI 

Jl^Lj 4_JUjlII 0JlA ^Luajl £)£Lcjj • 1 jJ 

.4 64 Jl_jj_j LLI .(2 ^j-uL-uVI cjL) 4_ul_uJI cullull 

. La-^-oaJJjLcji j_«aJ>o L^j^jJaJ JaJu£.j . 2 JJutil ^j ^ 1 ?r. j-ujlTl!L I Juj 

: d)|-^ ILSLaj 

64 x 4 = 26x22 = 2® (=6 + 2) =256 
: ^ *)$• Vju (j^jjjLcjJLII LLL^ *4 64 >»3**«tj 


. cjLjjjjLc, jiJL 1 /> j_Lc, ^JuJj La-^ (j^L^_<_u ^liU jj^jl 

23,9657 ci^-^ -it jlc.T J^LlII VI 


200 






uLuiaII pJLc idlhjj 09? 


(<uS (jJ-iJuJI cr*-yj^-_^ j=>-Lj <19,2739 ^ 

. i_jj_iiaJ! (J_i^sL>. JLje_t£ (^uJjLc.^!!! (JjLiLo) ^^3 <L3t-ui]l >- < “> j i 
.(10 (j^L-uMI 4 j m i ;! L i jJIiiXI Ijla cjL<jIujLc.^U!) 
I ,379590 = 23 ,9657 
I ,234949 = 19,2739 
2,614539 — 

461 ,7299 = JjLLs 

461 ,7299 =19,2739 * 23 ,9657 0ij 

uLa 

jjL23l Luk ^ M.tl jj| jJuj 4jla i(3 ^ U ^ J-tsJt 

t^L-uVlj (^V!) Jl^jj cut ^I :cjU1jjLcjJLII Ijlla 

^-oL uj ^I I ^ 1 ^ ^ ^ IjllU Ijla ^ ^' s 3 

^Uaj ^ I L)' 4 JI i-jj-<-a^ IJlC. 

o' . Lr lu_gu jt 4lgg jt jf ^Uj jf <^1-0 

. L^jIj ju?c_j djLCLjjLc.jJJl uLa>. Lob c. i• »>^tl ^>J! <j! jj < 
t-jl < m^JI Jjlj>o cjL^HjjLc jlII j! cjL^HjjLcjJJI JjIjl>J 

^ ‘^ 33 jlt-Lc] t i g.^jLM £j^^3 " < “ J " ‘r 1 " ' (J- 4 - 4 ^ ^ 

SJjIj^JI 

t- < Ml -v. ^LSLs^ tCjL_uL_uV c_jL^j>J 3JjJlC ^-t-uLj L_ij-J>. Jui] 

. (3j-o 10000 d ' "at* 1 \^j . >> ^ 2 ^l) 10000 BjJiil ^1 2 JlLa 1^1 ji£. I 

301 I LlA tc_jj-ciaJI c_jI^>. (JjLill) CjLjUJI ^Jlc ciJLIii Juu t- * < n^ 
dj^ r,,c- | 4jujI 4j9 Jlj 2 ^HjjLcjJ ^ylc. J >4 301 I jj-c I ^j_Laj «4 jL>. 

.J-0-U3 J_A JjL»JI «^tl - J, L 4-U) .4 JL^dLoJI Juu 

10 L_u>U 4_i_<-uJJLi 2 Lc.^J £j 11jSLa^ 0,3010 ^^-tTu.*JI 

. W (0,30I0 

k £-L2c-u3 (j-a a ^cHjjLc. y (jjSijj 410000Log2 = Log a: . 210000 = a ^atjJt ^ (*) 

. Log 2 = : ^ t>°J 1 Log a = K.D OSjj D _i <U 
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4 4 JL- 0 L 2 JI Jlaj ^LSj I 4» I) ti) 3jLc (JjlLojI p_uuL) oijjf ^21 

i (d 111 1 2 _I ju^llA 1 ‘ s j (t' 4(^1^ < }j) 1 < ij*dl I Ijl^J •*!,,,& Juv jj 4_j I 

Cxil£ ^Ij-U Ciiii C_Jj^>.J I (J-jIjio pC O-Stt-JI Jui3 tilljjj 

. j_a La Jjij L*jj_<_u }U- < ^ *.~Cj (j 1 J_l£ 4 4JLa-aj 'VT l ^ d Luj-dj L$l£ 
■ Ln / ,p" 1,1 : Cj 1 t~> , ,.p~ 1, | p_A j£ jj o' ^ n'c 4C-JJ|.L<-uVl I JlA ^A-$-dJ pSLIp 

((1 t^s »,.j < t,))) p ^ A La 1 Jltc-h-uI pl<^^' 1 Ls / ip 1 1,) La t * p-i-u ^ ^' 1 1 L% , .■^_tX'p pjLt.uJ»iJ I 

Ju>«jj 4 p_J L_4_4 J-J>iJ ' (U 1 njHl.1 J_Aj 4 <Ua^J! ^Jsrl MiU ^LuC^M 

.2 pic ^jLxJI 4 A ( «4j La^» a^c-? (16 j 4 MIa) o^^JulI pjl < < lo 1 .pill 

4 10 \ c. J ' 2 cjr Lc 2 ^ ^ tl \j 4 20 jc_j_uaj 16 j_a 4 ol^ ' 

^ ^ 4 iij < ^ f' ^Jl-st ~ <.<i jj *(I0 6 j 4 J ^yjLt.(jj>JI 1i rpllta 

dO-® 16J 4 JJLLl) o_jJjL*J! ‘ 0 o' j'c djLsejVj 4 4_la- 1«J' o^Lh^-^' 
jju>J'j 64 = 6 * 16 oLa 'jl5L_aj) £j 1_LU ^ t - L jQlI' jJl>J' 

.(8 j_a 16 j 4 ojjjulU oM p * "■ 1 tU < t lj 48 j_a 64 J pjt.ap.lt]' 
3 jlcL2J' ^JlJLj o' o-5Laj 4jL^ (3pjs) 0-0' j-A ^-ILoLcjJJ' o' lip^JLj 5j 

: 1 a^ja~jjLcjJ 1 —3pju oj^JlC L> 4_usL>J' 


p_<_uJlI^J' ■ Ls, ^ujjLc jJ ^pLt-uj o_j_}Jlc,p-aTlqLc jii^-iLt-uj^J'.U..,.j"t' 


• OJ^OaJ' o^J-^I 

pjj (^jj * 1000 0 100 ojjjulI' jl>-L ii (10 o^LitV' LIa ^J_a-*-I') ^LLa-s 

3j_3J' La S 100 pJL: Jj-jadtll 10 o"'-<-o^' <—(o^O 43 S 


Si 000 ^jl*ji 


oj : o-Lj 1-® 3jlcL 3J' p-^> mq 4pjLtiI 3j (Jlj Milt 2 j_a l_j'j_>J' 

_J jju>J' (^l) IOOOj 100 o_j^JljlU i tpIlX' ^LoLcjJ 

3) 2,5^? 3 j 2 ojJljlI] pjL^J' ia^uolU jjk (316,2266 100 * 1000 

4 i mi t 'Lj 316,226677 ^a-ILoLcjJ oL^ *(2 pic 4 -aq mi3 a 2+ 

• 2,5 ' 0 o-o Li-u^LI 

4 ' ^ mi t' 3 jJLc ^ JlJI (—al t j_i_uLi 0>Lk,l 4_La_3j Cxjl^ DJJb 

J-Laj') (3^jL*-i') 4 -lLaC, o_a 3j1 a" I mVI o^l 4 _j15!_aLj ^_u-ol 5J 4 L^ZLao_j 

ciJJ5j g-jL(jJI ^;>-A^>> pll Jj-UDji' (4 _jJLl 1' 4_56-<Lt-£aJ' JjjL>J' 

••piLUt Tjl^JL' ^'jiitl^Lj 
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I_j l.uj.a jI pic iSUail :jjjjIj 09? 


. 1 fj\ i j-a |ju| - 

^ujjLc, jJ ^-Ui 'J ^-clojLc.jJJ ^yjL<-u->Jl < U - 

. JJulI JuJl>.j Jj^ r A 

. JJulII (^A-lL^VI ^JljlII ^ I < | J ? g t l tU t MjlU - 

. I OOOj I 00 (j \J 4jl 3Iyi jl Jl£.VI £-L4-3tJ J-*jJ till5 ^ I Jit-U-U I 
1 _La {j\ jjlslILs (316,226677 jjulII ^J! LLl^HjI 4_^L>J.Lj LjIju jJ 

<to i njlllj (177,827641 1 <i ^ I-a < n^Ha^ 316,226677 ^ 100 L^_a 

4 umHUj 177,827641 ^jjjLcjJ ^3 (j-*j .2,25 j_a L^-l^jjjLcjU< «*>J1 

. jljiUI 4_3 j^_Ls JjJlskJ! ^\_u^ 2,25 10 

LljI jjfc (J1 (3 jjL*J,Ij (J1 4 - lL^jlI' &JJt> 

4-11 1 .1 U Jj ^ jJlj 1 ^ / jJaljJI JJl*JI jl U 3 m I Jl_U 

sjijLm 4_3 j^_l^ Lc 1 * L(.ij_>j i jyjij i, 1 t 4 Jl>ji o j_& ^ 3) 

1 jl -v= l-jI mi -*tl ^j 3< Jjju Lul ^ ^4 

.4_1>L_J! Sj_La_>JI Ljr £> 1^ 


oU^ijlPjAil alJlpty 


2 

3 

100 

1000 

1 SjM-' 

AM 

= 2,5 

GM=316. 

,227 

oiGyli 

2 

2,5 

100 

316.2267 

2^1 

AM = 

= 2,25 

GM=316. 

,227 


2 

2,25 

100 

177.828 

3 0 

AM = 

2,125 

GM=133. 

,352 

oUa^-jlll 


Ja-»jlll AM c Ja-xjlil < £*j GA4. 


4_LULl^J (j\ irttl tjj* Oj-ujIjj* Jj_l3JIj (jl I n Vi I »VI j-i-uLj J_*£. (jr^^ 

4j?e_pj (J-alSLl! ^-ALcIdj £yC. IjjjjlC. £)JJlII jLuiJ s.L$JL*Jlj ^ 

^ ,1 ^ J -V i_.<_a 3 1 <o^.X <r. .CjLjL^>J! jLskjI Juu V ^3JI ^ j »<M,| CjLcLcoJI 
(Ij T l L> o| ^L>. JjV! ^yu^JL>- Juu L^-La i jJI) I l mI ^L>» 

a 34^ (4 _<jj^-c £.lsz-u ^i Anne «(jT» ^ jr 3HLJ 1590 ^Vc. 

4_LuL_oJI Ci (njj (^_t_ul_Ll LSjJlus John Craig (j^>. ^ «U11 


20S 










Jycho Brahe o^ . jjjj_LILj Hven «ouLk» 

c_^li^LU jLc^jVI dilla *"\1 jU » n 4 j jJ CxjI£j l(j\ <«.1II L ~'\j ~ ,r Ju-4 ciJLuk 

.J-t-uLj CjU1jjLc>I o^. 4 4_u_a]| o_a 4 3h-V <3 CjI^jI (_ ;r 3 

CjL^TujLcjJ cjjj ^JlII j jlc. 1 <<ia Kepler jJL^ 

• c_-t£i!jSLJl 4 £j->- 4_LulI CjLjlajua j-ujLj 

Isaac o*li^jj o^_<_ul 5 j^j ^^uLt_uV! qc. ^ < <p I juii^ 

^t^»<aj ilj-A J£j t(j-tia£. ^lill J<<o3fl jJijI) 4 JLl3jJI ^jJL»JI Newton 
CjL^_j_jjLcjJ (JJJlJ Cj^_>.LI 1] JjsVI j! 4 ^j) 3~ 1 ^ t4lljjL>JI ^jl*JI 

4-£b*£j| CjLu_4jL>JI CjLi^jjLcjJ ^' JiitTn-u' p-x^Tn-nl Jl3] 

o^ 1960 ^Lc. i LuL>. 4_u^IlSLlVI <,>< J^>Jlj 

\j£jju ^j! CjL j_cIoL jjJI Q^jjJlJ (jJJlII 4jjjLjJI ^jIjJlI Ju-o^Ij £-jlqs±. 
of cilU ^1 4^ ^Lcuj V 3lj>f 2L^OoL£^ij| JjIjl^J! 

<(<GUJ^>> :j^uLI] I2LbJL4 2L^UJI 

3^jL*JlI fju^ Lcl c_j1 mi^II do^sUJLl 4-tSLuiSaH JjLjjjJI o_a 3 jl>.Ij Cjj\£ 

Jiitlujjljj 4<L3 c-oojJI fiLu_4iL_4jVI o-« Jl>Jj 4j ^jJI 

4 fm 20 1 ^ <>>4 ^ jy ItJI CjLjI mi^JI (jVl LaSLgJ 43 jjL*JlI 4_uajjl^>- 

.4jIjL>oJ (JjL-uJ ^Jl^I oJlAj . JpLL* J!vL>- 
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*6 

*&A\ 


12 


(j-o ^jejjLj jIjJLo! ( _ t 1c. j_iKjV! (_yjLc. jJLl 
I (jr^J jo£L>J! j»Uij 4jjjL>. 4 jjj.S 

( _ T lc. Ci mi*\ « il 3 j \l i^\~mVlj <UijjJI 

<LJl£lj.iljJI (^1 IJj(_£jJI 

CjIC j|j_iilJI ojl£ (jrt^. ^ . (3j;jiJI) 

(jL_iiu V JJ_4 1 ^ \ C. JuUSuZZ LL_>* I Juxj 

^jJ Vj_l£ jlS^Vl Laju£.j . L^J 


9 t(J _uLjl ijr lLi L ^jJn L$jU 


<>* 

4_Lal_>.j t Tudor jj Jij_lj gj-i-u I i»lij) 1 a jJaj 

^j-jJlII CjIj—LljJI CjI Ju>.L 
' d i r 1 r," ^VI ^jjj_tTuJlj 4-tSLUI cjL^^Lc.^ 

CjI^LU JJLLcuj . ^JuLajjJJl jUjUI jIa cillij 
4_<2Jj_L ^Lul iJ-uJui! (J\SsiuL^X I 

3jl Ml 4-11 mm3 ^yO> *|jUj| 3^Lc.l 

££_}Lj_aj 4-l-LjJ LI <>i4 Vjj-sd j 

SjjL-sa^j ^L>1,„tl c^_d!s jJaj .' 


CjI \j£ j2£i Lj SJljLs V» 

<>c LLj^i 4_tia j^I 

^d-Jl L^fj 

Uj^l ^ iLLui? 

(Kircher j^oS Udjjl) 

^4 jo^j pi cut juToju 

J-i^aj (_pajVl {ys 4-p.lj 

£ya) 1 $ ~ a I h 

u4 ((«JL»JI oilA 1 

.11,^4^ Jj». ^40^1 

(o^jS^Ju) 

,<nAtt ^3 jj'vi itUiVi 

AJLuy ^ 

I 707 «U4 
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jJLlj 4 _j_oVIj cJaLsjVlj £j-a 1 ♦ y\ La 

. ^LL£>U ^Ijoa ^1 4_c.lj)J] 2UJL^1! ^IjVI Jj^Sj 2LoUJ! otflULl 

OJ-^J 3J_j/L_c ^lj_*JI J-*L5 ck>>^ er^ O^J 

j-u^lc. ^Jl ^.lA jJl p L^jL i L^JI L m ^Ull 4 _l3j»JI £jj& jllLI Lljj 

(jr^j^L*JI ^LlII ; Jlj Lc ^jJIj) 1 ~ j 3 a ^1 mi Mj ^15 ^jJI juJl>J 1 

. (4_l£ (jj-Ju-uu 

. JljJl>JI ^^.cLala-Vl ^LtaJJI Jl 3^ i4j_}l_*J! JL^cVI ^c£uma ljt^-3 

j-tl5oVl \j 3" i nj VI (jr\J ^-j^.oa-11 . 4-J1 a i nljJl 4 i ii i iiJ-a-U JuJu>Jt ^LLaJjl 

LuLu-ul 1 a a 3 ^ lJ7 ^j 4-tSLJ jjISLII ^ j-3JI (j-uj ^6^ <j-a lil^UI gi 3 j Uj 

• 0-* oL5ojliJ1j 

L^ILjjj-L ljo_al £j_ujjj ^ mi n 1580j 1520 ^^^-aLc. £)\j LuLo-ul Col^ Ju9j 
^ joa 4 o V <<M1 CjLj^SJI <^jj 4 ^LudI tl£oj»a! <_jj_l>.j i to ( dj 4 jj LaJLL_u VI 

3 «>.tl coL 5 j . (LSo^a!) jujl>JI ^JL*J! 1 ^* 3 ... 1^13 m cxjI^ ^ylil jjJ 5 L !1 
j-tl5oVl 4-u^l^JLll (j_a 3jj£la CjLa^fc-A ^Jl 3j. a~ < <ia 3jj_uaj ^pajJLO 4 _jjLu_uVI 
JulIL<_uI J 3 4 I Jl_lj jjI . dojIjoJI 451111 ar. Ju CoL 5 (jjJlII 

(J.g-'fro 4 f j3 < ii 130 4jj) i mi I ^j_a Cx2ltaj| 1588 ^Lc. jLl tjjJtl! £)L_<_uVI 
( j_a l_UJ_a 4jjVt tilij ^ ^j-LlSpy I JjU t „Vl (jl5j .jbtJ 8000 1 ^ n ^ ^ylc 
4 j^JL_u_cj 4_L3lLa Ci-t-o-Jj 3 ^-ullco 3 . ..tl 0 _j15j 14_LuL_u I 97j ^Jjvj 16000 
4_tll « i I ^j-3-tjJI C-<115 n5t ti .3jjLUI 3j^l^j 1 La- A < <n 

Ci r.UoJLml Ju9j . j_Lt^aJI 4 r 3 ~ a j_lC L^J5LIj Jj 3"H 3^jJ-« 3j-u5 

t jJLJLj| clJL^l 2b>JS3)M Sllnll ^ dJjLua <2,^3 ^ 2b>JS3)M ^>lca]l 
^ ^ i5 tj t4-j-ll « miVI j_5jlj Ijlj-tis! l_3_uL>JI < <n CjJutJ 

CjL!sI^j>JI lj_« J_3e_IL<_ulj BjjLU! ^Lc. 3j_u5Jl (j- 0 Ij n! A" , „1 

(jJjtil {j-O-uj CjLt-^-ao jllll L^ ^aj-ubj t Cj Ij-ac-3lUj ^j^L-u 

£j _4 j-i-J J . l_3_uollj_*JI jJI (jLu-uVl ‘ 3 1^ J_C. jj I J.jgll 

t 1 J_5^u_i c« 1 1 c«ja. cjjiLc. 4j_uL_u 76 (^j^o ^L^uV! , ,.S/1 

. 100 I 4 j^_tlj_JI ^-A^jL<.o^- (Co 15 ^ 14 m 3 i ii ^ I ^-lISoVI ^.<.o 3 cj 

JLa.jJI c-jLuTuil t ^ »^n s ^-A 3^_CLl4 4oc_lo L« 0^3 

. 4 ^>U! 4 _t^l 4 j>.jIlII 
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6j9jJI 


Cj \ j (j_A I Jo- 1^ jOfcJI i J^LaTLaVI £_Jj_t_tiJ1 Ju1j3JI (jl£^ JlII 

JuiJj .(jIUM (^ aUII eJiiitHll 4_j£ dsj 4_t_ulj jJI (jo-~ t in ^Ilil jj_aVI 

t4-j_^l mi^i i »VI CjI mi mi jllj 4_a- \ i hU CjIjJUI Lob (jr^J t4.LkJJJ 4_$_>JI < 

^ JlC.J tl_u lLs-joJU ^JLjlI] 4_uljuJI 4 ^jlU t_ > \ < nj i£\ J-a£. (j£. 3jo-Lc 

CJjI^ Jl3j . J^ula3JI 4 _a Jo- <L3j_*ll £_loj (Jo-1 <j_A JJ (jA-i CjLjJT J^o-j 
4_uojJi]l jl (—al mh^VI J_uo3_i OjI^I ^Ij_t_u) j, mi c. (j_ojL_uil (jj-^Il (j-A 4o-^lil 
fUJ-g-o CxoL^ La IjjLjj t3josLi_Uj L L Ia 4 j 1 a f. 3 jL^_a t(c_JjoJl jl 

i<LtloJLlj <■ 3 «>Vm 4j^oc_JI jjMo-jJ! cjjI£j . 4j^£L3JI JLa£:VLj J <L^jL 
t4JLtoj_JI jl iVi )\ . 3j-^UI 4jjjjJI (JLsc_a (j_A-co 4 _<_ujLl 1I ^ 3 n 

Cj^ -lLq . ^LiJjJ j-tUt) LaJ_lC 4 1600 ^Lc (_^Io. tiJJj ^Jj) . L^ljot^ul JlIc 

Jjo- <_jLl£ JjI 2LjjIjjJI (joa cjIj r mi Joljj tWilliam Gilbert 

(j >• a i_lljlt_u LiLL<-uJ (jl 4_3 _l3o. (_yic, 4 _l 3 ,jAJ 14-L.o1 j a j , ..jU. /♦ 1,1 

.^aeoJI JjLfc 

La 4_tolo-j 4 4JLI3JI JojIjoJ! cJJj j_& 4p.Lt.aJl (jl^ La ^ui> I (jl 

4(J_uj_lajJ^ 4j (^jJI 1 ULJI (J Juj . SJjjioJl 4 j^5c_J1 Cj jLo-jJL L^Ia (J-Luj 
4^» a 11 (Jstu-oJI mil (_jJLl 4 JlI^JI (jy Jt 1 ^ A^lll 1 £L^_a 1 (jl (jJi LaJu£. 
Cj jio-jJL ^L2J1 (jr^jIoJ,! 3jlot_JI ^1\ Jl^c Ju9j 4(j^oJI till j 4_t^lj_ioJl 
aVJ jfc Jjjij JlSJ . J_l 3 (j^ (-dllA 1(jgjLgol (_^lc. 4J^oJ,l (JIdLlU ^I 

4>Jl-A (_ 7 _b Cj'jI j mi 11 j_ajL_u L^j Jjj«3j ( jy IlJ! tlil^ 44jjotgJI tlajl^itJ 

(3^jj II 4 >JlA (j^_U Cl'-lO- 44jJjjJI 4o- Lj_t_gJl L-JiSLa J_lS (j_A ^LjV! 

^uILjlI BjjLjJ 4otaolj J^lj_AJ J-la-->Jl J-^lJ_A (jrUJ La^ 4 J-LO^Vlj (j^-A-tl 
(j —a tilij ^ j r. (^1 4 4 Jj_aU! ^ j r. (j^LA^I (jr\j CjL^Lgull (_^ U»"j 4(3j j ^_LaJl 

IjJu-o_a J< t~nj jlotall lj ISHa (jjjJoJl 4 _LsjLo- OjI^ JuSj . CjLajJljlJ»1 

. 4o-jHI 4 -L^-a 4jLaj^ Lu_u_uj 

(jl^ t 4j>lIS jVI 3L2JI (> (^J! tilb^ Sj-u^Jl JJ>Uyi La I 

Laj_A_C (jjO->UI (jL^ Jl^J 4 3j_£ I J-l 1 ( jr I^. 1 JlaTuLA 431^0-^3 (^yloAJ jlotJI 

(jl^o.CjLLalaosll (jl>^ (jl jU! La-A La-AJl>*J jlotjilj (jl U i3ll (jl . (j ^—la 1 
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CjL bLcu-t' 4 _LuL_uJI ‘XjLj-ljj Jiir?<.<.»L j 

3jL^.L_ail I 4-u-u-ujJ 1 J_iL<_u^J! £y^ . a < ■ 3.,.tl 

4_c.Lu (j-A^i^ (j (| J^ ^ I 4 . i LajJ 1 4.C.Lt-uJI t(j_Aj-^ (j-^LuiJ 3lj| 

4j 1 t" i (iVLj ciU5j t4 m3 < ntl jJ. JuoUJLj ^Ljc-Lj jLtjV! £)SLajj 

^aBj^ JjlaJI ciaitj 4 jL*Iu_uVI Vj «4_tLojJI <lcL_aj|j ^JL-^j-lIIj 


3r jL 311 4 _sL_uJJ 

Cj^T 3 JlC. lLILlA 5j t LllcijJ IjjJ.t.aJ.A IjuAl ( to **■ (J-uLl3 J-3J 

jl (J-a) 4-jjL-^-cuJ 1 ( jr JI La 4_3_jj_L_j ^^La-J 3jJ3|jILa 

Ju-£>jJI I JlA III JlIc. £_a m a <*m! 1 4jjlj ^j-uLlS CjL_uLl3J1 

3JlC.L_u_)J CjIjjVI (j-° La^ . (jIsj-ilII - L-^. |_^_La (J_uL3j £)| £)SLaj 

3l.il (c<->Jj-i j-ljJ 1) BljjJJj ^LsjjVI (j-uL-BJ 4JI 4_au^JI 

jLtjVl cilli £_AJ . (^_L^IjVl J^LaJ_A l^Ajlitl^uJ Lljj-l! 

(_ « i mi i ciJJlij 11_ < j V ~ I LaIj < ^ ,j! La I 4JL<_u_a _iJu5e_A ^jISLa ^j| 


(j-J^-t-se-A 3jl_5t_JI <jl£ Ju9j .JjJaJI cLaiw JujL5tH] 4_3_Laj> 4_3 jj_L .iJ->-J ^JlC. 
(jj-BJj ^J? JI 4«lLjL>JI 3 jj-L (j jjl- iT l<j tJjvL_ujl 3l jUfc-AJ j, j < < i t l i _ r lc. 

4_j_jI Jl_lJI CjLajJjlLLjj 4JLIL ^13j (jjjt-uajj 4-LLxl-lj miB iLj 

.4JU.jJI 4_u_*_jJI ^yjLcVI (JjLa cilLUl ^ \jjy 

. 4_^_aj 4 a < nLv 4 J 1 1 ti a i JsVl ^y. L. 3jLc-lU tdjLuJoLj^J' CxjI^ Jl3J 

4_c j i to a 4 j aIt. j_a cjIjLBJI ^^jLc 3jLt_J! ^1<»l jl^ 

j- i KjyI ^jJ <—JLjlII ^ 1 ^ 

aLa1*J 4-lLu^UL aLa1 *JI *\ 1 ^ ^y£>J) ts~) rtl (j-siAJ tciJUB ^J-A 

» fA ^ r A ^j - A-X. l a I aJLIj (JrJ_^^L aII 3jtjLb dlLi J-l£. C-LlL^ 

!j-jjj^_u Samuel Pepys u-ujyu Jj^a jl& La ju^j 4 1650 ^Vc. j ~>»\jt ^j 

, 4-LlBTJI CJ L a - l LC JL 3jLt_t]l J ^0fj3 4JLt.U-A 1^$ J»~ Mil t(^J_3t_Lll JJ)U < n>U 
j) » a J ^j-JjJI 3 JljL_uVI JuJluJI 3 itl t_ « 1 < <n lLLo-VLj c-t-u.^i 4 j! 
I3U) ♦ 4-L-LlJ^LJLj ^A-^L^J-*-A (jryjj 4_J^-3t_til (JLjtA 4 _j1a-*JI 3j- 1_LJ 1 ^JrU 
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* 6j9jJI 


^ ^ ^ .(Jl^3 <jt ciil ?2Leuj>U! 

i_sl^_tIoLj ^_$_jj_j_j lj_<_ujJ lJ £)l (LLaLuJa ^£|) jl_5t_iVI 4_L^_« 

{j\-j^z-u2 >j <,-vv- 3 JljL_u I Jlj I Ij J 4 iTn j| t l_L<_u jl ^jLjT 

c-JLiJI (J_uLl 1 ! J_A Jl£j . 4_$_t-oL*JI CjLuIdIjjJI (J\jjJlL« jl 
^Jlc.LS.HU djLstjJI jl J^L-uhJ! ijyc, 3j,ij>JI jl 4 4 j g 1 f. SJ-4^-1 ^^ajL-o 
4_<_uJu^JI 4 _jJjVI 4_m_ui^lJI jLi.1 (jj*J IJlSj . Jfjto «».V1 ^j-o 

.CjLcL-JI 4-d- L ua 4 _jjl£ J_I,I <L>.L_ui,l tiJJLflilj 
cjLjIbt^ &AA\ oJlA Andrew Wakerly jjjul jlU 

J V ~ < oI jLjc-jJI 4_Lu£3j_j :4jL£ ^j_ojJu ^jJI 

cjVT jJLus (jL^ . 1633 ^Lc dJJoVT 

j1 3-^—i 4—Lt-u 30 ^Jl-c ^ 1 f. 4—Lt-u ^L3_j d *>- q'i a 4_<jiljjJ CjIjJ-JI 
jiLal .(jJuJ ^ Cherry Garden Stairs «jj-u_<_u ^jjjLc ^juuZZ)) 

iU>3«tl (jyle. 4_5t^_La Ju9j . 1665 ^aLc. (jjiil ^Lo*| ^Jl! 1 Q^cLlaJI *Ljj 

4_4_j J_3il 4 j3_iKj^I 4Jl1ILj <tl Jjjj c m < <i i t <-Vm 4_^jvjIlII Cl4j) ♦ 4_jJLjJI 

14-j-L->Jt5j(JIj 4 _jjl_u^IlII jjJl>«JI 44jj_<_u 5LIIj ^11 j|J lcVI :» jL_ u_>JI ^k. 

^J^CJ 4jS[lrttl JJ) < tlSItlj Mltll t-jl I M^tll . L-tJtSUI 4 £_Uj3 

. 4jjU^J! 4£^jv ljLli.l'v 1 , ,.l j\ 

CjLxI < m U {sr ^ 4 j i o c. (JjL_u^3J :4_<_uJl 1^JI ^lc. 

.ju^Vij ciismij 

^_A|^_lII ^JJU2JJ L^jUwI i a a £-4 <Ujj^L} I CjLjJGJ.1 ^uIaJ : Cj LTlITlX I L_lLui> 

.CjUIjjLc jlil 4 CjL_4jL^_U 44_uL lITlII JjIjl^JI Jiitlu-uL} 
Lu-uJl-lA lLU 5 jL>ojj 4 _jjl^JlU fj.,11 nlj ^j)U , ,.tl CjL>.1 a ti<a :4_ut^JiI,l ^-Lc. 

Lfc jLsu I 4 ^jjla c 3£>^ (j-C- 4 _lSJJj ^ I jU=j! ,ofVIj olI jjVI j»ljLSBlu,Lj 

«<- M mLlU JjjLJI CjLoiLaJI JJLC 4 —j! III 1.1-» 5*3 

^ 1 J-^tTu-uI j A , ,.tl^ ^1 jj! oltMi :3jjL*i,l 

.oLu^lj^l 

cIjW! jjI ^lp > Jiir" t til 

4-jjl a Ml tl 4_Jl-o-C.t (_y3 jl diLiLaJiJ! 5^ajir~i. nil 
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Jl_jJl_>o J5Ijia i_Laju-b) CjLcL_JI 4-C.Ll us ^JLc. 

tU-%. {jJZ jlljujl 

J-U-4JJ Jpu-OA «LLdjL>JI - U1 ^ , ,\ ^|) jX\ lLsIJL-uVI 

jl JuLaj SJljJlC ijLstjVI Ju£. JjLSt-a oUol £LS_lLI 

1 ^ C, JlUjI 3 Ju Jl>» 4_3jj-Ld . 4 -L uoj_lU ^J1 a Mill c-xlaill ^j-C. <_3lj»5ejVI 

. (_3 I j-Jt-lV I C_jLcu_>iJ 

I i_iL<-u->«J 4_<_u^ j 3 4jj-La_JI 'kUkil ^_k 

»j 3~ mi ^ a <? 11^ ^.u-4-tIoJl 4_<_olj.i 

CjL*L>u1 ^j-C j-L-LiJI ^jkj J1 a3j La £-JIlj_La_ll ljLui> :^-cae-u-ll ^Jk 

.4jjl o i .it! diljljjjj 


Lljjjl (j-3 3-0 Lc: 4^j->. (j-0 Ujj>. oUjjjJI 3j_-u? 3j_jj Ci3l£ JLflJ 

4_p:jj3 4 « i dsJLi.! 4 _l_u j ,JK «~TiT <?L>oLj^ «4XoLuJI 3 < in \ tl» Ij-uu 
SjjjjjJI (O^mJ! tfLaolj 3^>.jJ,l SJljJLsJI £-° JLSj . 3-J.Lc.j 

Jjj^_Lo Jj 3 (_4 ^ ^p"ra" pH LU11 3 ->l ,^>t I ^ji Jl 3H*J 3t0.3jjLtHl1 

Loj^t-o (jl^ (_£ jJI j-oVl i3JljL3JLi olIa£.J 3_ul£LoLij SjjJI 

Ijj jj-JjJilj j^jIjJI {ys aljl£.^Li i-JaLju (jl^J iLijJI ^ Ct^ 

3^>Lc ^ <jK Uj 3 j£JjjKJI 3,„,;<t l L*i,| 

(j-lJJ 4-1JJ JUjlI! (jlJ (4laj|j_<l-o j-ui. 3ja^Lc. i3jLc.jj 4oje o 3ja}Lc.) 4ja-jor1^1 
Jjj3"- SjL^tHll t _ r 3 ^ o mij! ^j^ 311 IjLA u^j „Ul3 JLlslJI 

.tiJLJ_j3l£LIIj (jjs L^jJI ^o~->JU djLiila jL»jIj ijjjJI 

(j^>- '4 4JDI Luaj (^1 3jLil SjLsdill ( _ T a ^Lstill 

Jj^II j^tc. (jrS (Jj-o3j (^JiJ-M <: '-^) 

4 \j mi TI 31/*-v>JI cdJj ii_3lj_tji^LI oLsojUj jju (jLSLa ^jLjiJ! j 33!l Lol 
. 3 01 1 .^<tl - I Ur I ' ^yjJ^Zu 
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6 j9jJI 


<L-Lu>UI ^ylc. t <i a ^ If. J1 VI 

£__u-bl ji,l ^J! UUIaI ^Ua_Lll I JlA jJU . 4_u_ajl_t^JI ^ < «»j t Ij ^y^rj < tiU 

1 jLc 4 _j_^_Lc £_j_ualj_a Jlaj C^LfT tciJJLflilj CjLu^Ij^JI Jlo t^jL>.VI 
. 4j4 < <1^-11 _iLi£.VIj ^ At! Ju£, 4^JU3 

^1 JljVI <?L>oLj ^jVI 4<?j» <>>tl ^}L^VI 4 cjIjij 

C^eTdSj t4 -<-o-l< 5L1 I S t~> i /,. ^yC.LCc»» VI j ^ si .^V.^V 1 ciJjJL_uil 

4 4 &L.u_l.l 4—Jal^ <?aj_Sj 4_ui_uisaJI j-Alj-kaJI <JCjVjL-uHJI ^Lol c_jLl!I 
4j_tLaj £Juk ^jjiaTJI 4_jl^c OjI^ . CjLuIdIjjJIj ^JLlII jj-L^j ?~m 

£)l VI idiLsI^-SfcjVl CLuLcj iJ^jl JJlII jJL&J ^ lU «^lj i IjimiI 

4JLal£la 4 _uLuL>* 3j_jj (JSLcu^ miC*. jjLjJ! (jj-ill SjL^j dijLa.1 4jla«1l oj-& 
.4_uLjj_mJlj 4_L*-uIaJI a a-LtJI 
jjjj-LJ fs_<-uLl iJJsVI I f. IjjJSLlI ( _ r 3 1 Laj O c ■ 3j_jill 0JL& t-i j"jl JL2j 

<-■ 3 .U ^pJI 43j g mi ^a- < .1 m ilaLjjVI Ijukj <(1727-1642) Isaac Newton 

(J-gL3 t _ r 3 ^1-*^ ^pft j IT o a. < <ij , ,.VI 3jj <Astl 4 j_uSL*jj .JjlJsVI 

Jju VI jlc. < 2i.Vi 4j| J« Mij V (jl£ 4 jI 4i>.jjJ i4-jj3aljjJI JjjlJLaJI 4 jj<IjJj 
3-La jLscjI llI^jI 1^1*^ UL<_ujI j_3js 'atM3,,.1 cjLc.L_u 

t JjjA>i3 3Jl i ii a V-J-o (J«~ i*iI JL^S .4.^0^111 4ji3~tlj 4_uLjj_mJI (JjLaJ. 1 
(^1 jjjLm lk JSi <4ii3 (jjs (Jjti Lc£ ‘J^>-V (jJL*JS 

4 3K \ (_yJI JljJl»JI (jjJI - 3 '- : ?ii Jj^ 3 " 4_&Uj <c_<-Ajjl 

JLsc-o f_yJs 4JjJ>.j ,_JJ| .C^jJI tiilj (jJs LaJi ^jJI j-oVl <4 JLlS 
jj-C. jjU,j_jJI Ij <3a r- 4_il3t3Lil l _ r i\ 4_ujjJI ^V-i^VI 
^-a- Ml <4_lSLJJ,I 4 J « < -a- 1 1 I . h_mj ^<u jj-oj Ij-uj^Lu 4jj^ 

‘ > I a gj I ,", Laj 'tc a . l^. aj jl£ I ^^ a 1 <1 <>>3tl ^ «!•!! (j’t’a- ill 

<_jjLa_<J 4 jL^3j 43La_5 (j^o j-iiSLII J jj <4 JUj«JI Jjjuo 


3Ll>JI 4 ^ ^ 11 <>>|jJ.| ^Lj^LoJI i.~. I a mi 

4 J II ^ I' -5-^a i h i ^Jiao 4jjJa3ll JjLjJkl <4^^111 

4 JL 4 -C. I jal^VI 0 JL& l-Lil £-aj *( 2 j-<a JjV j<uj cdJj Lo lj_iiiSj) 

Cl mi j I 3 tc. l^JbL«j V 4jj 3jC. “i<atj3j Cxjl^ ^^UJI 4_u3aLjjJI 







. J_J£. lLsI mi itlj gd JuVLl 4jjLo SLp. JJ*J (j-3 a t-»3 I I yjs J&\ 


^^mJI wLaJI (ftk 

Plato (o^la^Lal) 'g (_,'** ia-uUj-dl a^3, ..1311 <LuijjJ,l c^jL£ 

.a j_j^aV (j-Ljfclj-j ^IjljjLj 3 i^i i^iV'a ijj-uJI dJJj (_y3 

u! £ys Ellea « LlLjI » L ^s aJJt 


^i-a-1^-<tl jjSLill! jjl ,_y\£L (jLfcjjJI ^ Ui*! jjl jdll iZeno jjjjj Parmenides 
<- -■ > ""> ? cpJlj ^ iblill (j£. ^ylsejj > .''k"n 

tjjjjJUlusjLi (Jjjjj . sLua^dl Lll*J (j-a lajax. C.-a-iA l L$j| <L>.jjJ <t3_jlLo 

.« -L>-(jjI» (_g^_*_u J&-JJ V 4j|j laJa^lLa ojSLb ur is ajJj£ aLuil ojSLs (jl 

. ((-- 1 i .T. VI)) o JL& I ^ 1 • ."i" «^j^La I)) 1 i * * rt JL>.^3 


.sLj-iVl <^LaV IlSjJLc, a^-U. VLi pLAT ciJLuk 

0^-° 6-° ^o? aLuiVl djt_i jL 23£.VI (jf (jj/OiipjjLi jjj 

.^ukj Jjk JJulII (jl IjLkjj 40 JL>._jj ajls ia_aJjJiJI jjL^aJ,! I- . < .ITCJ 

JLSj (IS JL>.|j (jL&j-aJ i iTi’sj /c-1 liLi-Ls (J-aJLiaa-ajLi L>^ Ijjj) 

( _ T jfcj . I g i ..n't jJjj CjLsJKj LaJj nj-uklj-JI aj-& jys (jLijI iU3a LiL^sj 

*. (j-G_d llll I (jOj i_l_*J I (^l^, JL i Cl JU 

La J^oH 

IJ 3 I^ill jjjs J-J^l a Jail! a-uL^j V a^j^jcji {j-aj I^iif ,J^ (<l=£ 3. (jl^ lil - I 
.ajl^jMJI (_£jLauj ic.j^aJ.1 ajL^l C^> <~-JI 


(j-2-aJ adj^*3JL! (a-aa^>JI djT (^lc, (jrL&lj-J 0^ j»J£, 

J_jj>.| 3 i>i al i~ a) 1 Sj t-i _\ at JLc. jatlj (j! Laaj-^ altjaC. jjlj i LlLilj 

<~d .><al ~t I jjJufc J . Lij_i£. jjjs j3i^l 3Jj3« a jjLjfclj-i {jjJb (3l 3-»-l, ..tlj 

4jLa (_y5 ■• (jJLUl *(_yla La^ a <>»al r.a 

V Vjl .A jlLc. i .ill ^ j£Liilj i (A lg“a mil) 3jjl*ji al-i3~i J i^ij ,» 

V (_£l iLa (jlSLa Ijl VI t .ill tiljjejj (jl (j^-aJ 

V Lj-il-J .(jKJU ljuk f_jJs ^ag i .ill I jjk (jSLj jaj lil (jlSLa , IIII 
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6j9jJI 


jJ-3 I jl 4_jV 4_J_b l^jUfclLa p^ > nil jj£L oi o^e 

*<-J p ^ Milt V jjl .(jlSLAI ^ 

jjJ-9 ^JL-0 ^ 1 f. (jrt_<_uj!jJI (Jr\J 1j_l_l^ VjU>. 4 /.^l^Lui.1 0 JlA Cjjlj 1 Ju9j 
c_JijJL_u lj 4_uL_ul^ Cj Ij Luu p i ^ 1 31,1 ( j_4 1 _Aj_lC. j 4 £jj>J I J-lUu p_) jJLl . 4_hjL> 
tAristotle jU >»jf Aquinas 4_ui> 

pJl_*J1 lJjj 4jI *Jj^l <-Jj^>J.l j_& 4JL1I 

cj L^-lSL!' ij \ c. ^-AjL^LsI 4_jjuiSH]l jlII t_jL^_^ lj j-jj Jl^Hc. I 
3^Lc.lj cJi_jj_»_lJI (■^JLc pljjJI ^ <^> n pjfcjjgj*. cLL£Lb 1^1 aj 

Ju3j . 4_t£.jx*3jXl 4-JLL 4 j<? CjIjLlC. £_bl jJI Ul^ jj jJLll lJljjjLJI 

Francis jjSLu j »n < n )\j£ Juu Jp! 3*>J1 pjLJI Ju jl>JI ^L^TlaVI j£j3 
t4_jjuiSHJI 4_<_ujjJ,! t _ r ic, pl*JI ^ • >s*\ jI pToJ.1 j-o ju9j .Bacon 

4_j i^i II }Lj_a (jjj_j_j ojSLul ^jJI) Ju^LLJI uLo> 4_>»j Jl2^ 

* j_lj l^j ^31 ^nil p ^ n 4^3 liU juLc. 4 j 

3JLv j_C. CjJus&TlII ( _ jr Lc. BjJuojl Ll4jJj 4jL^ tdJJli pj t lJjJij ^SJj 
j ts> ) j! 4_t^L>. 3 jj i*~t ) \ '11 m3 )"$ 4 lgj4 ^j-uLuJI ^ 4_3jjla_) pg < ntl 

Bjljjuw cjLLI£ ^Jl Vjf .jJjj J p^-tuJl 31 ♦ a 

LjjU ^>a L«Ju^. c_<-C.^i-jJl ^ « <^>j tlLIjuj . 4Ji?33 CjIjLxCj 

^1 (j_43 1 ^ '1 a ^jSLoTa <L>.j jJ 4_a_j_ua J_u-oL3lu J^>.jJI j_aj 4_3j^_LaJ 

p ^ < n tl 4^^>. 4Jl_<_a-0 ^ 3 -ltTu £(^-uj l_ul_£ 4 uAJj-J 9 -^uj 

.^L^l U^-^J J-U 

j-djJL 3^Lc p^ t ntl 13♦ U3J a^L^I J!lxj .e_3jjL*H]l JjI IJlu 

JlS ^1) a U>,,,y« 11 4 Hcj_<_4j 4t ^-ajJL 4_tic ^-q ^ jJI *S 

4-xaj) mi 3<a 4-C.jU3jl 4ilW] 4 jj1 <m a (jS-V C^j 4lblj (jj^3 

JL-Lc. CjJu 5C_J 1_45 J-Aj 4 4 _Cj_4jJI CJj_UU I 4 V = s/t (^ I pjMJI ^ylc. 

4x.^ Milt V j 4 _j_j! JlLjVI 4^1^ < nit U _J ^_45j_J c_aj) 4 <14 4^.Ip^-<-u ^^UdI 

. 4_ij 1_^_J1 

JiL4.il-) 4-C.j-4.44Jl J-UtTu (—aJ) 4 «i4 4^-lc.Vl JJ5C-) ^ 1 j^ tl ^£) p ^ jiLl jib 
p_^_4_4jJl c 3 4J-3-J JuJ lIcj 4j 3 4 ^ 1 !' j_Lu ^ jr IL>. <?_}jju-o JjL>. 4 i^i^LlLq pIaT<.La 
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^j-4 JlTljI 4-C.j-l.uJ i_L>jJL_uJLi I _Luj 4_&L>oI ^_l,ull1 Lj^Gjj d 

^j-sa^LuJI 5JL>- <kj_4_4ill j_lG ^JjjLd . 4 _Lul^ 3 ^ t^r. ^LuJ j-kail 

JjljUJI 4jU j -uu JjuJl LjL-u^ (I JlC.L-£ 3 ^ < ntl LaJu£.) 

(_y-£ 1 jlj>. g> U j,,, Ml cj|j_j_iiiJI UL^i lips .(VjLj LqJl-Lc. ^l) 

4 -l uojVI 4_u jL>JI I 11 Ll3j ^£.\^11 4_ajLLoj ^LjJI 4_$j>.I_LJI j-lsGJI JjL*-c 

\ j r* i ^ ^ , ,^"\ ^_Tl>. nj ^ 11 ^ Lu I «Lc^cuil ^oLSjLi ^j_3j (^jJI (J^aL»JI 

Ml 'V^M ^jl nil LlA clJjLSeHj Luk 4 uLsj_l^JI JlIc k.j_<_ajl 4 >JlA 
^jL_uHJl I Jl^Jj . 4 -l uo jV1 4_u jL>Jl 3 jj 9 j-uG C.u>o IjjxT LLsj3 < (i (U 3 <m~ 
4_j_il_UI LaJuS 32 _J jJGjj 4 4-Cj. /.till 4_4 _l3 ^3 T\ a Jlj^j «GjIj 

4 ( _pDjVl r M ijT ic. jiJ 1)ISL<3 £j-A <U_c2JI 4>JlA 4 4_ulj 

. g 4 _j-udjVI 3. gjLuTtl] 4 LoL^J C-<-<-4ijJ 

(1 j <»ij) LtJj^Ll jl 1 1 ti'vVI 4 £j->- J_iL>ij 4-?&- u -L>j 

4 L3_jL_u LjfeLjj 4~ f.l ^I Jl^cTc<-uLij 4_u j>L>J I jjjG du_>o 

:«4^J! cjVjU*» ^yk. Jj^J! 
©v = u+ at 

(ii) s = u.t+i-a.t 2 

(iii) V 2 = U 2 + 2a.s 

.(<_ij_LisJI (j-uti l1iVjL*J,I tfjuk ( _ T s 2U.s;tl) 
diL»2LSLl! (jjs 2^.j^*-o SjsIc. 3jj) I^y ^ i»~ calculus n^jl j . .1 ^-)) 4jiK 

«U^sL>. ic.jjjj5cj: CjJljcjjj ^JL»J Jl£.!jillj CliLiLaJiJIj diLa-IU i^iUj 

^jJI (((^-iLnil iiii'v)) Loi . jz 4_3_)Lj Jiir" i nLi t nil £ya 

J^>.! I i/i J >1-3 LijLiLSjj l_libjL>.Lij l-OLp- tLaJLa-" t M~t 

Lajjj tLLal <"r.l (Jjjjill lJlSjj ^jJI i_u3 L^L^j-lL-uI 4jtlLa_uaJ,1 2JL>J1 

3jUJL>. i_3j_jL*3j 3JljJL>. Jl£.Ij^ ^I Lijla IjSL&j Sblj-ila siLSl lOj^Ju 

tii! j (JlLo CCjCC>. tjl 11 n-v j^aljJI l_ij| 1 i3 JUJL>. diLs&lla u^j aj 

. t j3_j ; u «Lc.jCLil i_^jj| 

yo yo jjkj jj3_jjj JjLjjo. 3_ja ^jlo ij^ 0 

(J^>. t 31 a sLiaj-la JL>.| i*U mi ^ Cijj-x T" S-J-G 3j 1 ir jJh^) 

!_yOJ^\ l_3ja «L l£ jl <^*>l (_yJl -!lj J Ml a j^>JI 


2M 





6 j9jJI 


(j-«J JAL>* H I a Lr J-C tiiJ-Selb <jf (jla. (4 j_}1_cIj *>L>ul ^ 

'.Q^jLSJLI lLLL} t c_.<jlU 1 

S = t 3 - 4t 2 - 3t 

lIUj {JT £i ‘ClC.j-uu 4jj)L*Jsl ^Jl^J Lt-^u. 4 _aL>«jI jj^JI jaiu La J-Lcj 

lLUj ijr 3 4_cj L_uj j_A La :j_& Jtj-ioJIj . jrtt^ll 4jjl-^u_a 4_Li5tlII 
^jl 3 jLuuj .^jVI L<-uTl!Ij 4-uVI 4-Cj-«-uJI Lufc CjJl^cTu 

IjLJk £)! V! fl II < <M 4_J_Cj_<_u) tQJ)^ < ntl J-A L i l t -3 JJJ-JI 

LaJu£.j . ^j-a-jJ 4 U<? *41 tilij 4 ^.jL_uJ £)V 4_uL^jJI 4HJL>. ^j-ajJ £_uajJI 
4_jJI Jluu 43LLs JI^j V 4jpS I ^3 ^llLa jJjj p 6 "' O3^} 

4li3J-a aJU. L^_£Jj 4 jL$j ^1 J_udj 4_j 1 ^_L3t_u3 t4j_<_uLLl,l 4 h'*-lll 4^^>JI 
^_u i_jL<-gjv ^ 1 JiitTu-uL i (4_jjVI) 4-tl^eJLII 4-C.^-uJ I 4_a_j3 jLscjI * - L» ^ ^ 

j—tiUJI Jjuca La! I i^j-ajJJ 4 _u_u_lILj 4-3L.u-U ^lujJ C.<- o - tLaltlI 

£)l_3 -A- 4_3 ^L_*JLj ^ t->•" 5 U , ..j ~ 11 4-C.j. «»i H £)! LaJj .JLSUj^LI (jr la5tl]| 

1_L&) .((j_ajJU 4 i < <i (IL) 4.3Lt-ul' Jp ui a j_Aj) ^ jL<-aJ 4-lLsj^JJI 4-Cj-<-uJI 

, ^ dt ** 

(J-uoLallJI t_jl i n^>il jj-aj (jV Jp m«U 4_jLi^J leibniz (JTlluj V) j-aj ^jLa-l > m i 
.dJt^slU CjLjVjJI aljjvl ^^3 VI ^Jiiel^uj J_ju dLa-Al 

(PJI I JO. S^,^5tl SLaL^JU jdJj ^ ai2««JJI dllj ^ ^^1 of-^ 

4_lJ^_ 3 4-3l_<.u-l> 1-3 t£)-«)JI l^-A C7^- 4_aj_tai2_a I Jl>» ^_u-£^ 3 ^j-aj jj^jJI 

(jLufclJla U^jJ (JL2 jj) t^jlj-a-uD Lj-t-J 1 a^ K lj L)-«j-ll I jSj j-j-^aJI ^j-a ljL>. 

: (jL^ jJ Ijl . ^ \ i >. 1 A" 11 c-jLt-ujv. ^Jl J^IIj l_3j_<-u 4_La_3_Lll jJLc.j 

y-_S_ = t 3 - 4t 2 - 3t 
t t 

: 4JL^mi_j Jlj>o Ljlis 

V = = 3t 2 - 8t -3 = (3t +1) (t - 3) 

'. LaJLi^. j a io!l (^jUdj (3jh-a-UI) 3x.j^uJI (jl ( _ T l*j IjUkj 

t= ‘I j t = 3 (3t + l)(t - 3) = 0 
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£jL_u_Jt (j! Jl_> 0 C_l^LuVLj 
a _ dv d 2 s 
dt dt 2 

^j-uj-a 4iUl JjLsIuail ^jU 4 _l<_u_l!L) JjLduIuL 4jlr. </>-*■ s a 

L_L *—u3j j \ 4 a = = 6t - 8 j-A ^jLojj 1 j5Laj . ^j_ajJLJ 4im itL 

4_Cj-<jJI 1 ^ (jLxlll ^Lllaj^JJI La-Aj it — - -i- j t = 3 4 ^MjlII i>J-A 

♦ t = - -j- LoJu^. a = -10 j it = 3 j Laju^. a = 10 jl>L ij^t^H 4 jjL^ 
LLuj_3_jI £-a (j-LajL-ss <jj£Li i(4_jJLoJI 4 ajflfl JLa-Aj LlA LuSLojj) 
(J_aL£ (j* ^ ~ ^ a Ll£ I jl_3 . L^JLalSL 4_t^2JI jJjj (JLa LJj 

(jjajJI ^ L -‘- c - ^jLiuiJ 4_Cj_i_o]| ^jl 1 i^nt (j\ j-LtU-a tj_uj 4 j «>><?! 

10 L)JLi_u_a JljJlJLc. LoTJ 1 i4jlL u-lS l^_a ^Ju 4 _jjLj —i- = t 

1 g '(C, 4j^1oLj 4^j>Jla LJL_u gjLulll I Juk <jl£ ULj i 4_uLJI jJal 
I 4_aLal C j-£_J ^aJ 4_j| j ^ j-uj £^aj (_£JiI! l_la^>JI Lai ^IdLj 

4_j_L*_aJI 4_c.j_i_uJl_! ^Jjlj ^ylll «4_uVI 4^.^-t.tJ I» i?Lt_i_a_i_u La L^-ta j_j_a-J 4_3 j^_L 
. ^ 4_ufcLu-a V B^Ia J>l_L 4 hm 3 a ciJj^elLa ^ mi^J 

^dd^Jf tadt'd 4 mAjm* 

^ LiLU LaJilc. <jj^_u L^iLi^l (jyllll ^jjJu>JI Cj 13 4_L&^_i_a LuSLaJ 

yj Xj ^Lst-us JJlc n (± 1 - 0 . (x + y) 3 a 4 jL£ (j_a ij_a-*JI <j-a <j^> Mftl 

4JVjl_j _}j Jl_>JI c_a_ujJLIL c-JtSo (j 1 ^jSLaj M ♦ L)^J6T a (L)^ JlC La-& 

•yjx^ji 

La c-'.t-lj (jL^ i4_LAljJ,l 4 _ulI c- u t i j 131 (-LL13 <l>.L>JI jj-p L^JjJ 

I ‘ Ln i ii \ | 4_utll 1 i>Jub jj_a i a Jl^J ^ /11^ ^ a < »■ i 

LaJ l_Lc 3j U U 4^>»j cr^ 1 _}JlC. ^yic La jj^>o 

(^jJI t- « MI<J (j I ( j_a ,3 Jl>.Ij 4jLaj 4 jJl3j a |0 

H jj nil 0 -l>-) H + T j- u - C JI ^1 jLir*t i mL 4JUJI 4>JlA (JLa-5 (jl (jSLcjj 
1—Lt-aj jJ 4_jI ^j-«J _}JlC ^Jl Tj 3j-LaJI JJlc 

131^ tT H La-&!J l^-I :<U 3 4 (jLLulSLal tiJLt^ t3jL>.lj jl3j 4«Ua 
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fcjijgjill Sjgill 


aijjis .HH,HT,TH,TT S-SLUl CjVUJI jiii ^-..Ua LLujj 

jl>.^ 3 La-Lu l l 1 c. '«>ll Sjl>.Ij HH ( _ j -Lc. Jj »'■<■»■ It 3jl>.Ij 

ilia's 3a Ujiij lil^ . Jl>.Ij t_yuji jj 3 Jl>.|j 3jJs (JjjLastU (jllLSjjJa 
4 i*\ a U Jjj|j_LaJI ( _ r JLc. J «aa.ae j 3_jJ13_L!I «^l*«3tl jJlc. n cLc_p. (H + T) 1 * 
IjlSL&j .(j~i 3 i 11 j! 3j_LaJI jj-g-ta clilj-ai JJLa-o JJLc. ( _ T lc. (Jj -a- I 1 
3jJa Ltf^iaaaJ 3Jl>.|j «L2jjJa (j! Lufc (jjs ^ i~ i n'tj - ( I I+ I ) =I L+2I IT+T 2 
-5J-C. (^Jj J J mi"'^ 2 Lut HT Cj^LaLiLa Lai |H di^LaLna (j-&J (j-LijjJ 
3_jj_3_Ll! ^JaJLlI jji£. Ujj . ljt£Lfcj ...(jiijj SjJss LiIjj^s. ciiljji 

£-la °> 10 (J^>-l (j-^ 0 LjjJLs. (j^) i<U5LaJll diVL»JI j| Jju i mil (j js laiV 

. (3JL>. 1024 tiJllA 

jLstjl ^ j 3 jC |_Ll (j4jj il dilj <Gjfcjaa (jjs 4-ijl ^Ll*-> La I JL& 

j»! jiejjjiLi (o^LaUi!) a JL& ,_,ta«~j . JjJls. jjjs JLs. ,SJl£.) Cj^LaL»i,l 

(jja oj^ 0 cLLLla-> 2 «3tl | j_L .’’Pascal's trangle «JL5 LuiLi Luliao 

Q^SLj La-ia-i i I L^uL^jj L^jjIjiJ IjjLi < n i 3j I >11 *u idi|jL>.j Cj^Lj 

(jLn3j (jjjdl! (jjjjjtl! £^aa»J. LyLaua aLjjsLall t ai^ll j_iasl_i£: ^ys j i^i >r (J£ 

.3j-col_La 4j3^i3 


5 / ,/ \/\ s / , 

1 6 .15 .20 >5 >6 ># 

1 7 2/ 3^ //'^7^ 1 

1 8 28 56 70 56 ^28 N> '8 / 

9 36 84 126 126 84 . \}6 ^9 

10 45 120 210 252 210 WO 45 ^ 


<jL> ciliij / 2 q ,.,% (H + T) 10 ciJCj>ULm oJJb ^ 

4JSUJLI CjVL>JI ^JlC dc p . j-tlUJI jl^uj u I Jlu 

jjf Uj 1> (Jjij .T 10 ^ HT 9 ^ IjL^Laj ...H 8 T 2 ,H 9 T,H 10 Cj^LaU^a (>a 
(J-Lc. (j-iilljJ.1 (j_S^ lilljiJJ 1 j|ji£.Vl j^I jjfcj 252 LiiJJl^. H 5 T 5 dl^LaLna 
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5j 3ji= 5 151 1000 {j-a 3j_a 252 <__>! 

. (jLfcjJt jj-3JI 4_ul5wo] 4_3 _l 3 jJ! ^ U»<" I JiSLaj . 3j_a <jIl3j 

(j3$-u La!. 4 jL>-VI ^U»j ^y5Lul5Lj^3 t_sjJL_u! j_a JISL^L ilJrt-a <jl 

4_L^_j_a J -V" > .n . 4_!sLj! ^ If. 4 _iLvVLi LjJj^j 4_*_u-o Jl>.J ! Jl3^ 

.CjVLa-ILwVl 4-jjia-j JJaljlllj Jj^LlIJI £j_u3j_a ljr ^ 3_iLc ^Jl>JI CjI5 

^ ^ 0^*4-* 4_3jj-Ls ‘(jyLi La 4 -lIc c-.lj->iJ (^jJI ^JLalo-V! 

4_jJl3j 10 (_y^H LaJilc. (^J m 3 (!l jl) Sj-LaJI ^Jlc ^jJLc. 

4_3jj»Ld j_a La £)l $3j_a 210 (^? 3j-a 1024 a I ^ 

(j-a l^-- i - L ^ I JJlc. 1j»- l -. l £ VjJu>. £)! (jjJ Cj^LaL*J,l oJJb ^ lc. 

4JlLaVI j_lC 4_3jj-U <j! <j-aj . Cj^LaLadJ t 3 miV\ > I CjLila-*-JI 

» (H + T) 10 tiJj5L3-a cli^LaLst-a jLsejV 
^ H 10 (jl 


10x9x8x7x6x5x4x3x2xl 

= i 

1x2x3x4x5x6x7x8x9x10 


3j_a ^ ^ V! j. Mi^tl C-.tT(5L> Luis Jl>JI J_aL*_a jLsejVj 

4aL3J,Ij tU mi i 11 (j_a ^ J? _3 (^r\_a_jJI (j_a _}Ju*J! 4_La <_3JL3tjj 4 _uIj 


:H 9 T ,>0^ '4S4kj 

10x9x8x7x6x5x4x3x2 

= 10 

Ix2x3x4x5x6x7x8x9 

:H 8 T 2 JjsLkjs Jj 1^1 -a-M abLiiA 

4-lLsjlII JL;Jtlj 

10x9x8x7x6x5x4x3 

= 45 

Ix2x3x4x5x6x7x8 


. I j£L&j 

(jisj-iil ,3 j_JuLjj: Lg3jl3£ JUj-j (j3-ll Cj^LaLtll 4-ll3^ i4 3j3->JI I ii*\ qjj 

aljL>* J I :K 1| ^L3j 3 t_»j£Ll l_ul_3 H T ^JjsLsLX jLstjj 3 j I ^Lilo 

.(6 (_ylolc. jl i^yLolc. 6) SjLc. 4 jc I n't La IjL&j 16 j|ji£.Vl 
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fcjijgjill Sjgill 


Ix2x3x4x5x6 

(j?^1 l.JSV l i—uSLi^<10 jjijlILi Ij t U,,.■ 11 Lai 

J iq ij»LSJ,l jIJl^.V! jjjlI Ljl i H a i Li . ii itl jI ji£.VI ^ t is^j 

10x9x8x7x6x5 

Ix2x3x4x5x6 

JlJ_P (_£ jJI .Sjul! (Jj) teasel! j<u 

10x9x8x7x6x5 10x3x7 

- = - =210 

Ix2x3x4x5x6 1 

( jj3 ‘ L| , .tl |JljJ (H + T) _I 3 ^j3 I ( yja «L3jj3al! 0JL& ^ 1 . 

^ Lh .1 H 7 T 193 J*Lw ‘(H + T) 200 Ly jd ^ ‘(H + T) n £y> n 

US 

200x199x198x197x196x195x194 200x199x198x197x196x195x194 

Ix2x3x4x5x6x7 Ix2x3x4x5x6x7 

_ 100x199x33x197x7x13x194 


2,283,896,214,600 


ULibjIt xLjmUY ^ QUUtfl 

4 _ l- L u^ULj < <_i£~ ^jJ! a4_ut_pJ^JI d A ,i Atl ^yu-uj I» j < o^l£L!l 4_dJj-a 

^ ju Lo I ij Atl ^ jus 41687 

(j-ulj-aJl 4 >JlAj 44^jj>JI 

Lilj-StUj ^ jlil ^_<-u_>iJ I I ^ l fill I 4_1L>- ^23 ^ A 1 t 7^L_J I ^-<-u->J I £)l - I 

j- u - tT J I (jy lc 4 >j-j^>«j Lo (jyic. ^-d-u t n a JaS. ( jr lc 4 <1 tV< r -a 4 ^jj>. 



















. L>. 3 ofi 

p_<_u_>J I I Jl_a 4Jb$ £_a I _ij-L) dJ^elLa |^ui> 3j3jit 3j 3t | i_<_t_ul_uj -2 

. (F = ma J*s miUj 3.}Lc till jJ j_a^-Jj) . < <m 4_jj^»tia_a 

.*UjVJ a 3 U< <UjL_uJ Jj Ja^ JSJ -3 

L^jI L:r lc J_J i(j*Jtjj9 L$j? ^_Lc tj-u-jJ ^jLcjJI <>j_A £H3_u pd:3 Jj9j 
L^Lul ^j-a ^SLaTu 4 _oj^j>o Ct-t-u-J L^l JloUc.I jJaj ♦ (cjUL.ua) 

^ jr lJI dllj) ^llLo (3j_3_JI) <LjJaj 11 l_3jjLaj_JI I La-jij t^-LL>il I 

(^jLojI1J!)j (p t ^^ 3jUI 4_j_a£) (4.h5Llt)j (p Mi^tl 4 ^j>. j-jUaj <- < i < uTi 

3j ^ y^\ i £)VI L-LjJlJ I 4_p>Lj ^j-a . («Lc.j_<_uJl J-LJU JjLJLd) 

^jLuL-lS Lai CsLuj 1 < nt jj ^jSLaJ 

cP! 

:j^VI p j k ♦ tl 4.31 mi"^I ^j_c c_jL 3JJI £p^_u c_3-<ai^ <_>L£JI 

La (JjJI ^LjlII c_jJl>JI OJH^ 

IjjJa 4-t-<_ul-LLa F 3J-3 j jS-I p_u_uJ>» J£ c_jJjsej ^jLa p_u_ojw 

d 4_^Lcull J_jj-a ^_a 1 , M^f,, 4_u_uLiILaj t(ml, m2) (jri aj*n->dt ^lLi^ at Jl>* £-a 
‘.^yL La£ jj-ajJL dlli l- J iSLij . 1 

Gm^nin 

F = - 

d 2 

. (aIaJI 4_u 3L>JI Cuti) ^ a > njj (jl^-a ^j_a j_jj£j CxjIj j_A> G C<-l>- 

<i£jJL_u 4_j_s ^j—lL (jjSLU L>-3j_a-5 3j_u p-<_uj jLl t ^tJ l3cIu_uIjj 

(>uljja (j-ulaj ^jSLaJ I dSLfcj . <Lt^ 3 jjJ ll 3^11 ^y S L u iSL > H ^aSL^ r Jt jiiG Cl x S 
4_uLjj_l 3JI jlal! ■ Ls3a ^_Lu^j V (j-utj-3il (jT ^ULaj t4_LaLl 3jj_i-^j ^^_u 
^La^.vt y_a^>Jj aLtGajUl 4Jbl^ jCLaj La-»jj (_pajVt (jylc. 

4_L/Ga^-3i <l>.L>. V 4ll (j^iljlj ^-^>.1 ^jJI) Laplace ^j_o^LjV quKc. 
yJt <UVI (jt ^j-j j_u J33r,' Jl 3^ ((^jl a Mitt dJLul£_jll jjmi 33 <U^t 
^.1 Us ’X ^jiit ^ 1 Us /11 ^lc. 4_La^L>J,tj 4_3 JLvj Q^SLIt pj a 1 cr^ ^^Lt-ul 

Cj^Luaj ^ jy I(it ^jVt 4-cJb-uJl (JjVt dJj->JLt) 4J^?t p JlS JlaJj . 4^j>Jt (J-t^Lu-a 
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fcjijgjill Sjgill 


^ v^l^Ll! 4^. (jJLc. JiiU^ (4JVI L^ail ,pJI) SUuUJI 3j5 j-a 
j_ifc 4_1VI (jl_! 4_LiL3Jl 3. 'j3«tl j>jl& cJG (jjs dJtJJyjs JL*jj • 1 "a 

dijjLso Kant - Laplace «,j-u}L_>V . oLlis» 1 g « t^ij 4 j iAj-a iJjVl cdy^JU 

4_ljJ_i_uX! 4_uLjj-iAl! (jl * 51 £p^_u 4 j /AjJs 

Cj-jL^ 1 —1 nljtitl ij\j Jl2jS i4j 1 na will <Lc.j^->J.I 4JU. ( _ y 3j .l_i^I_jSL1I 4^jl>. 
4^*_lj_i O-iLS (^jVI 4^j^>JI jjl ( Jju La-ih (jj/^LiV <LaJU3 (_£ jJI j^ • ..3"tlj) 
jljjj ja3 O^J (J^|'3"|J jtuJUjJI (jl^ Jj_2Lll I J-ifc aLSlj .jtuJujJI Sj-pJ (jljj-i 
4__£_ \ 1 11II |J_LiSJj . 4^j^>Jl 4 _la£ JaLiaj! (j^Ls <- '' niej Ij-ijS 4j|jjJ “Lc.j-au 
4j5c_uj IjLpu i_3JL2j 3jjM j^-L ,^11 ( *j ja 4 JjL^JI (JaSUI 4-ih Jjiajo Jl>- (jj-^i 
Jl£J! ^jufc , -,,l . ^- Lilij JUU .(4 j^jJ.I SjjILJI 3*211) Sj^LUl 3*211 jJj3 

* <i a M i l l <J*^- L$-dji*4 y a " i a ) i_£I*£L!I Q*£Ltl 

J9UI 4iAl 

(c?' '.1 1 ") 1 L L J-Lc. i_^j_jJLSLiVI p L»-». 1 1707 j»Lc, (_yh 

udJj (j£. . lj->- 3*LiL. 43Uia (jl£ i^jJI JLL21I fj£ Scilly 

Cjjliil Jl3j . SjLmljJI (jj: julP jjl£.j Cloudsley shovell J23*ii Jlj_*aV! 3*2. 
j-aljj ( _ 3 _4> 4 K Mill Cojl5j .Cj!*2au 3jl£. j»I.J Laic. Vj->. 3LauLl! tfj-iii 

. d \ j L dilal 1 11 a 4jv^U,I Ijl>. (jjLcj J cJ-JI . Ujl-s-L <_jl 1 n->J 4 3ja \ 4_2jjJs 

4_j_L>. 20000 L&jJLa StaLSLa 4_iJLiajj_all 4 js^SL>JI CuuaJ^ 1714 j»lc. (_y^j 
jjj, (tfjuk Lialal dil^j(->JI ijjs O^Xc. La) 

4j t n'l^-all 4 jsjSL>J! C-t .(jlsjjs (Ja- ^1 4Jl will £j_& (Ja. 

.4jJLlII ilxaJ! ^LiL«-a 1 i 1 j a 

jjL^ 4 1 (11 J^Li. (jr-Sj i4_j_al*JI i-LaLujVI 4 jjcjIs 4J| miU tfJLik lIsjIjI 
(J^IaJI JajL'-v 4 _l>J) Jj< mi'i i^Lauj^a L>.!jHal 25 jjjs (_j_^3j La cdLijk 
jj-uajj) :»1 al*ll 4 i-»-ltl , L^a_u^jj l1)L>.1j31bV1 0 JL& 4 mi4Ll1. 

4_ptaa>J! j_u (>ca? Edmund Halley ^yJJLii jj^ajl jjuitl <(«LjSLLU 4 _l»^>J! 
Keill J-j^j 13-^-^ o ^ La jjtj John Flamsteed Jj" m a^La L)>^J *4 _lSLLU 
(^juj_ial^ ^ cj1j<>i1jjJI SjjLaf) Cotes (jaijjisj Sanderson ^ 

J-daL^Vl CjVIj-lxoI j iJjVl jjtJI Jlj^a^fj iHigh Admiral SjL^jJIj 
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(J_oLse_A (j-UJJj jJb 4_<_ul_U_uJLj ^.ItTnIaU Jl>- IJ J 

ijy I(JI 4 U 3 <11 ^1 _SjJtJ i_3j_«_u L$]jjv. ^j_c i4jjj^ (_ps>jVI (j I 1_4J 

4xLlu L$_La <Ul<5j 4Jiia_uj 24 ^ylc ciJJ ju L^_Lc I Ju 

4_c.L_u 24 J^Ljlj JjJaJI JajJaJ*. 4 _j%.j^ 360 £)Lb IJlSLaj *3Jl>.Ij 

Lt-cSLaV (jlsjVI ^_La_<_u ^j-a ^^-OlaJLi ^l^tl dJSjJI lil q h^»Ujj 

. lag! 4 \ m >Uj Jj_LaJI U-%. LaL^j JjLstj 4-Ial t h n 
CjLcLcoJI 4_j_uu CujI^ Jl3Jj * 4j9 JlJ ^j_a^JI ^j_uL 39 £)3l 4_u_u_ujJI 4JL<-ui.i-b 

CjLcLjJI CjLl^I^j fj. 3j^lalLa j-i£. 4_ul Jlj 4_JL>. (JI^j V I 710 j*Lc 
Huygens jJuujjb Jlllol aLal»J' JJa ( y^ VI ^ ^3 ^Jj llbJc*- *Lc.j2^a 

i imSj 4_La_<-ul(J» mm L ^l\ CjLcL_aj! La I. Robert Hooke <_dj_a> Cjj_jjjj 
^ j-saiwLii (j_a aJLvjJI Cjlj.il C*jI£j . 4jtjLi J-±£- I ^ ^ lj 4^jj_JLa dulSL^ 

4_C. LlU-U ~y- A Co-LV >JJ I Jl>- 3j-ULU3 4-U.U-4-CU 3J jj»a J I 4J jj_a 

jJib 4_jJLajJI CjLcL<- uJ 1 Lot l 4-L<-taj^JI 3 JlC.L<- u-<qj . U ..>mj £j| L$j 
. ^-3-iaJI jli^V 4 jj! j"r.VI CjI^j^^t (II Isj-^* 
jh£i\ ^_uL_lII cTJj l (_Ja-£3j-3 t^Jlj-^Vl <"- ^ jjj d ^ tl cjIjlA Laj_i£. j 
Jj-LaJI Jaj)t^i-v. 4Jl Mit JlLaVI Jj>JI JjjudjJI £)Lj ^SL>JI ^1 3^L3^ 
4_J_b J jLJLJJ tU I <>>" I 4 3 J 4J 4_C L<_u 

.-ijLil j! jL>JI ^lill L^IjiieiL^I 
t—Jj) I I mVI (j^_LJ 4 ( 'Tr 111 f U <c<ju±j ^1 jisaVi 0! 

' (3 J .* ^" II M-jL^ ^yTo. jl) Lu^_3j /qJ ^ «^*tl tjJJj ^_a.l»JI 

jut (j^o I i>i »_i (_yL Lu^ .(^Ijuilt j»Lj? (_y3 iuLs. L»£ LoL«j 

jup_a^jLJI itijjJaJI :Isaac Hawkins JJLiSjjt -1 

<U_Ltf3J jJjj-Ls . ti< <>itl ( j^LlSj 3 ) j^LojijLiJ! ^ Jlir" I it I ^ji 

jJ,l 3jjj L^ jj^>Jlj jlUj «u^sL>JI JjIjlsJI 3x.j^*js 3j^Lj 

(jjs Lo (jlSLo .U;^n (jjjLiio 3dlj^ i_£jJ3j diLs-jj (jyjjlj 

td-tj cj-3 ujL».jj all 3jjj <3^0 ^I 


222 




- .11 Sj9jJI 


cLSjjJaJ! ^JlA C-ubb) . Jjl Jl>JI 3JjjlIIj JjlaJI ■ k»-k jLscjJ JlJ J-lC. 

^LjJLa ^^-Lc ^J_5eIb_uJ (jl J J-LJ U LT-^J 

* ( 4 ^ I tU* t<MI 

CjljLij :E. Place (^j-o-jJb) -2 
^ic. Jju J-5C-J CjljLlol ^jba-ajj 4a^L<3X. 3jLaL« ^Lb ^Ijbat ^_i Lbfc 
, ,.lj / l"A ,>% &j t 1 aJJt 4jJjj L^lc ^j_p3 200 Jljuj .cajJI 

.3jl_La JlIc SjLi^L c ,_ajUJ Lj i _ r L>J. I L^lbajj b)j 1-33 b)l jb j_Lc 

4ajij LbbT Sjj^jJLl SjLulI (jbjjjtil <U-%.j JjlaJI br\_L*j b>^j ^<u b>*j 
. 3Jj ^ ' ><f 4 m 3,< u.U (JjiaJ! ■ ^ ^ £j-a IjlSLaj 

4a ju ^La -3 

.Sebastiano Ricci (^*mj) ^t-u-uj <jbajLb jlju 2 LcL_u 3U,„1-f 
Stephen Blank (ciL^lj) Jb-^Vl ^ 4 _cL_4j 4U <«!-<_i 

b)l 4_c.L_u ^Jl 4 l>.L>JI <J->Jt Ijufc c_-u-aj| jaj 

-^ A /^sll coj a «>» A*»■ / 11 3 j|j^>J! cjLvjj ^a L-bjIj jL>JI ^LlU ^a «j» 
£j-<Jl l j r a 4^.L_u ^Lj ^lc (_yic. ^IjbaVl LaJl 3_4 ^u £j_<_u]j ‘c>^J 

^Jj .£j-<Jl I Jl_& ^j_a 4 xLlu £—Lu3 JLAj CjL».lj3al LaJub 
(bj|j-<-uJjLfc) ^LLbb-ul Q-t>- 4 I 758 ^Lc ^Lull 0 Jl& J!ba £-jlu3 Jl>.V (j i n~n 
2b^tj 4_c.L_u 4_cl_b-^ J^sjlb b)' ijj* 4-Lt-u 33 Jlju John Harrison 

. JiuiVl Ulp^u b)jju b>^j 4(Ui <>>n 

CjIjL^I : Humphrey Ditton William Whiston JjZmuj jlJuL^J! -4 

ijr a j_5t_iJI ijr a 4 " i~t a I Jl>. 4JLuu j-cbj (_yic oJJb 

lJuI ja b) ^ ' 11 ^ 1 &J-& . 4.AjJLjL4 ^yS^C. uLsJ (isCj 1 J ^aIIj-C 

t^j-3 b)' 3j_ti/l_i_43 3jjL>J,l b>-3-tJjil ^jU~ • >nj .^jJLjla ^Usij 4_t!ajuc 
b)l i-4-JJ - jl ->- n \S\ CJJ-UO £-<±-i-llJ l-Sj-a/ b)^jb 3 JlC JlJUJ t jL?C_3jVl >vj ^J 
4 bla 4 4_j_jLjJI ^ Laja 1078 L_lJj_3j ^jL_uJ 4-<aj)U <3 Cjj-uaJI 4 ^j_<_u 
4 _Cj_4jU jLsebjVI Cjj_usj 4-ub-ajJl b^ *r J j a ^ 4aLt^JLl t—jl < n> b>^^ 

L 43 L 3 JLU 4 _alj-c b)^ 4 C -4 <dLba J-%J i _ r ic b) ^ 1 " CJjuIaj Ibla ♦ CjJ- uaJI 
.J^ajJI jaj_I,l 4aj-*_d 4J^I_>. bya b>^-^ 1^4-133 caj_<_u 
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ju-uj 

^LjjJ! • j ^JLv jl i^Lwjjfc 4<?<^>Lc lLILlA jJ CjJlscj l5La : 

£.1j-$JI c_jlj_La_<Galj ^LjjJLj jGLGG <_3 ^j-u g.\ j^JI ^ jr 3 Cjj_uaJI 4_C^_<_u £)l $4 _jj_GJ! 

.Cjj_z-saJ1 J-4-5&J (^JlII 

Jj-LaJI da j) U •%■ c-j! i n> 1 tjj* Sjlc*. 4_Gjj_LaJI alut <jj£G L44j :LjGLj 
<U2j iGLc t4_u_uljJI 4Ld£d\ ^ « "tl <j-C. ^Lpa 85 JijJustJ Jut-G £)^LaV 
C .L SZJUS jJs 4_JUI 5^jL>J 1 tCjLualjUc^l <> juk ( j-c ^c.jJL»j 5 cj1 Uj->.H 

. 4G_LajL*_c i^Jlj! ^jJI Jlo*j-II (jjjj-i (j Lj L^JLc tQ^Gj_}J 
U11 cj_La ^ylc. L^JJ j_LaJjI J-Lc 4_a_pc_<_u L^JlcLSLj 4Jl <■■!.' oJJt jJlujj 
cilI5 Cr Jjtil ^LUI (Jj->- L^jI Vj t<GjjL>JI 

-«t-*» 7>a qj£ Jula 3jij-c CjjI^ ^yGJI CjJjj_LaHj! ^^I 1^-nTaJ ^ <^> ♦ 11 

L$JI jLAU 4 < <i^Ll4-U 4JL3L5UI 4-3LaeTnajVI (jl ( jj -& 4 j ~>« t1 

j' J iVi 1-4^ • LuLLaj^j ^ 4UII jjlaGil BLi^tl 4. L ^ H 4_uGajVI 
4-C.l—L<^a 4^>UI a-jJLjlj (j^_La_uIoilI (j_uLill L^j <j_u Lj V j|ji£.l 

JU-c-Vl u '1 g U j i^jJiJJ! ^jjjjilILi (jh ji ^U Jjjjjjj 2>^». Vl 

«4j 4 _j_^JjlII 

(jG$-jJ Jlli-cl ^jVI 4_uj_I,l £j-a rtl ^UIaJI (jl :4_uLLJ I 4 rtj rt>iTt 

4.C.j^j?e_4 <jjLOl] IJjl^ Briggs ^j-oAJjJIJ Ld J-&J i Jj~< 

CjJu Jl£j .i>u^l_*JI j jLjcIlIIj t-jLjc-t^al 

4 j 4 i til L4H4 4j>»jJ ^1 4J5L4-4 4_ulI_4^>JI J- 4-*-l! 

^H-ll ^J>ll Lila *(JjVI l^-Lajj^j (jr^O J-^ (jr* 

Lr lc. Ci is~t 4j j j K i^l 4_ujjJlj 4jrt «UII C'-lUG 

. CjLG-lLjJI ^\_j ^jjLjljJI Cj Li j) t 
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A khr\\ I 3 


3»ULLa ^ Charles Babbage jJjLiij jJj 
j»Lc. j J_iJ 1 1792 jilc. Devon «u_j) f ’-°)) 

4_luIjJlJ ^JLjj_jjsI£Li 4 IK i_ufci .1871 



0J-4£. (jjs (jjj. M l «l l LoJ^j .oiljjjll (JJJ jiiSf 

i_£ jJI) JohnHerschel Jjij-A jjUlILi ^ n. .4 

George <_l!_j^Lj_i ^ 'a C IA_>.V <>Lil ^ .4 li 

« ( _ ;r lj|» 4-JLSLI Lnct~ UL>.V Peacock 

I5-J » Analytical Society (iJJjell! I) Ely 

• ,l ^ n ^^ * I 1111 Lu^3Lj^-I 1 

4^a- 1 ts~i 1 (jJjjjJlI! pi t i n->JI j_LOji ^LiJI jJt ^jVI 

«d» jJLCL±jJ j_^oj3 jjl Ll*sL>. Lit»£ 4j^lill 

JSLAJL X ^1 4 H u il L. j-.At l ^1 ^ jj| 

4U^;tl ^ \...1 ^ Ml 


. X (_£ 1 4 Midi 




L-lljjjsVI VI IDJ IS)c, ^ j^iiSUI Lilli jjSi 
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LoJ lIcj .4_t£Lm ^Lc. Juuj . (<d jUIj 7T,, ,.jVl a 

jlTu-ul^ £p^JJ (JjLtfojJ C—<-jtTljl 4_U_U 36 ^_LL^ I 

tS^-c^bt-a (3^ ( jIiAJ 4_£L!. Jl£.L33j (jl 4_U_U I I 3jJs 

Cjj-Cc^ILdl Jj0 J . 0 ^SC-LJJ J jJI 0£.L3 Ju-O ! LI < b 3<* J_4_*JI (J_l£ Jlo3 

^_La ^ i r. jl t(—3j, mi 11 4_ljj__c ^ I r. (Jj) (jL%ZLol *Ijl>.J (_y^c 4 jL^>.Ij 

4_jJL*JI CjLjj)" <dU ^-jjse-tTgj ^Jl IjufcU. ^ » miJ til) Luis LjjJl j^l^>JI 

*4-^1 

1 q g li-b t£f1_jJLU VljLa J_tfuj»Aj £-i-iJ (jrO* “-^Lu-uLiU t^Juxl Ly^J 
<-«u u ) L^j y$ mi ^nJI Jjl ju>JI cJJj iCjL^iijjLcjJLil Jjl ju>. tjr ic. LoSLc 

J^c J_A i/Vij L^jLjL_ujv. 3_}Lc 1 lju>.j Ju9j ♦ L^-d 3jjljjl »1 U-^Vl 

t , 1 U~~ V a ,., a\ C-JsjJI ijr £i j 4 j3jJI ' ^b~~ a g ^ 11 ^ jufc ^jl jt /^j ..3 #lt juaJua 
Lo_a cS&\ c« < ill—13 dJJjijj t<U 3 4 Li^j < A UTi UjIj tj_£L3lII 
4J t 3 , „Jj Lq_a» '.JuIoj-A ^1 aJj_3-J ciJJL 3lc <- «i mLu 

4<L^Ij jJuj 4_b^}La t> j_Aj L)1 ^ 4 g^tl 4 >j_a £)1 

. 4jLj_>. 4_uL L 4] j-st_) (jyic. 4 _lIt, ilJ3^-"^ 
Y bVl cJJLj (jy -^3 »cjLj! mi ^tl 4 -jl^LuISLlU 3j-3JI jjV < <r<j ^_u_j |ju 

aJT ^.L-Lj ^ ' * j I jl_& 3-^-*-*-“-^ »L>^11 ^ 1 jJ?eZ-uj I jLtiu_ul 

jl ^jAjLj aU,„l jl ju 3 jl3_*JLI c 3VT ^ lr. 

^_oj IJlj IjJ .4 3K"tl a_JLc. cilljii 4 jj)1U1I 4-3j^jJI 4_4_ujLi^JI cl^[£ a2j. J-33 

4_^_La Uj JuJ luj ^Lsjulj ^Jl3j t(4-tSLuiSLL^ 4_u_uL>.) 3 j,j» ts> aJl ^.I-Llj 

t4 j j jr. 4_3t_<J,l oJJb (jl ciijjl La j 4JI aLuJ 4_a^£L>JI ^j_a 

LJUd 4_aj-SL-->J I ^Jl3j 4_usL>JI 4j^j {j-a l^_o^ t*3>. L-£j-U 2 31 Juuj 

LjL 3J| 4J' ra-a-t^ IJl^J ^jLLalu! c.l_uIj 3 d ^^ n 

t4AjJu>JI t_x_u_ul3 Jlj!j 4J^?I ^Juk Juuj ia^Lisell! 4J^?I» LaLo-^j 

^yJLiTtj 4_aj£L>Jt Jl 3^ clLljJj t4_a-d dilli J-££- L^aLal 4JI» CujIj 

- Jl3 ^ ^ 

^^-xJ (j 1 4-lIc lil Lg-tS L^jIj CjI l^il Mill ^Juj ^ljt 

^ < <1 n (L3 jLjj L^JL>»I 3 d 4atlXI Jl>- I <3^0 

j| 4 (^lILIV 1 (jr\j j, u ^ r Jl IjjtjlalLujj 1 ^ irr. 
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poEaJI j£{£LoJI 


jJSj . 1 _£jI_LlJ » Ml A tj\£ 4JVI J^JLJ JI ^ylc. ^_lc 1 

}L*_c J-^_jlj 4-Jl LaLlj 4.IVI o4 J-^ 

(.^J)UU Joi t_3-^T<-a 3 Jlo» 4JLstJ <UVI 0 JlA Jl9j) . LaL^J LuIsj-a 
ij_«VI 4 _jL^_j . CjIj-L<-uJ 1 £l* * «Q3 jIj tjljjS (j^\ CjLLaJLaJI J-t-ojUj *Jj 

O^J 4_l1U CjIj_u_u Juu I 1843 ^Lc IjuJl>oj 

.^jJUI JLU ^_Lo tciJl jlLl>. ^^Usajj-jJ! 4_JLll j-jjj Disraeli 
t^_j_u Jl>>I tCharles Dickens jJS Ljj JJjLIj L y^u^s>- jl3] 

t4JjjJI cjLLlA ^ju^V Bleak House (i_<—JtSLII c<-u-ll) 4 _jIh^ Ij-u£ 1 3 <><4 
cuj 4_Lj^JI CxjI£j ♦« <_j 1 <UVI c-uSLa)) L&La < n ^1* LjJ_*JI a_^SL>JLl <Q_ui> Ly jt>^ 
L^eJlJ,I lLHIjI ^ic La LiLcj . 1 ^jlf. ^ 3 lull LLusjJI ^Lst-us 

jljJa liLstjl ^1 4-Lt-u 40 Ij^Jiluj I 4 jjjJIj 4_u-^jJI 

^TLaL>JU ( ^aj!j£\ jl (j-A-Lcv- <_jL*jI lJljJI^j cilli Qj) t^tc, . cilli <jLJuJ 
(J_AI ^ < .1 ij 1 1jjLa . 4jI J CjjVI 4_o-l3 Jl£ 

4_L&j J-3 l) I ^>*jVI 

» (c-^-uSkJI CxjuJI) 4lLu^_SJ <GjL£ J^L>. 
lil t4_u_uL>JI CjVVI JI CjLll^IjjJI ^ylc. I JiJ I g_L.u CjLoLClAI j_u^IL3j 
* 4Jl 1n a I^\ J* c^jJI J-^LiuJI (Jj) <^<?tl 

^JjLjjjJI (JLjjjI jLt-<-ul (jl a ^-1 ,^a jl^s 

J-Ln. ^j! Jljlj i_iiJ jij t4-^l mi U {j-C. j t^> <II ^q.aj 3 Jj>. j-aj ((^jJlS (JjllIj)) <QjIj 

4_>.ljlt^l t^j|-n-uI 3 jJl 4j Ju^jJI ^j^-iUJI Cjjj^ T LStt-^ 

1 4-uiuLI 1 4-lSLJu.xa J_>J cjLl3jlJI aJIjl aJT jl 3^ ciJJj^ . J^ ^1 > a 1 

^jJLvl U_^ iL^cLal CjIjI U 311 ^_u_u (j-ul-til 

( j r IlJI 3jLi>U LaLta-j j_^_1jIj . 4_Cj_toJI jljicj 4 jJuJl>JI < till diljLcul 
^j-ail 3j-o JjV ^Jiitlujjl ^jJI ^LtaJJI tilli) oljllll LfcjJu-aj 

Jl>.V 4jI 1-^ * (^ Via Ij-alj a] jJI ^j^Llaj^-jil Jlus jjJI 

Isaj 4 JSL^jj VI 3^_3_uIL Jl>.jj Vj ^lL^ILc-uJ V 

CjLLl<-u.^-U 14_u_uI 4jl /^Vl ^L-t-uJjI jIjlcI 3j_u£ 3«4 _iIjVI 

JuJulII <-_ijJ l_4^ ij <^>»ll tilta ^ Lajj-u^j j Jljuj 4_JLc. 4^Jlj 
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4_j_<_uJL a^Vl Lua>C. ^Jl3j . Stl *>Jufc ^Lul <JLojlJ1 (j-' 3 

. L^Jjjv L^_l3 LL£ lJlIIj LuLLlJj-J ^£i J_j_u-^lll ( J^jI>Lj 
^j_Lll <J>>. 0jL£^l 1 ^^>tl< jJjjjj Cjlj-doLst-a 4 1 Mil mi ^-j_lj 
^J_j_3 £j-A \juu6 1—t-O-^J Cj I j. i^> L*J. I £Jl& C*_uiJj . 4_u_uL>JI CjV^LI JlJ Jl->J I 
<^ Tc. I jl 2^ Menabrea «Lj>jL_Lj^)) jijIjJI J^jLiaJl Lai .(jruiLUj^/l »Lg.LJl 

Cjlj>u^_a 4.C.,j_$_?e_aj Bjij-Joll.I 4_lLa^. I (j-4 U^uJ o\ Juki (^jJI JU^Lj \jjl& 
Ljj-j1_Lj_a .4uudL>J 1 cjLtj^l 4_u_uL>JI aJ^LI 4 

lj_A Ju9j t<L>_cu_J>_u 4JL>Jl 4_U_ajj-ji]l 4Jl11L 1»j2J Cj IjjuftuJL 1 DJJt 

(((jj^-iL)) JijjJUI 4_al) Ada Augusta Lovelace <j <m 1 4jJ bT Jda ^ jjj-SIJI 
1" i nf.jl bT 1 C& >j>»IlII Cj! h*w^La Ul. 1 >lKj1 >Cij ^3 * (Byron 
l_Labl 4 uLjjjJ 1 £ Juk Juuj . £yG>4J ^j_a J^Ll CxjI^ jJLs 

^1 v , ,m La LJLL).aAiLtSlI ^ jlSiV>11JJu-at ^ 

i^_j_u 3 JlC.L_u_4_5 C.<-u£ JuSj 'C-j lUd £_aL>J (Jjl 4_lL£ Li . „r j< bT 

Cab 4 _j_jL^_jV 4-jJLHLa) ^J»j jIjlC. 1 t_jL_aj>J c_s>_uLtli 1 Ji a xa Lt_aL>j 
L^jI L^-^La ^_cL>lJ1 \jjt Cjj-ujjj i(cjVLau^*V1 4 j>L_) ^ jr 3 Sj-j-tS" 4_j_auk I 
^jJI g_L.t-J J_a 4_J>IjVl l__3>Cu C< Q < mLSj V 34 1 j£ukj . L>j1_Lj_C C^tJ J>>- 

. L$_<_uL_a! >_a 4_3e_4>Jl 3>£L^ >£u_i1 

>£2JU ( >>JI (J>3j 4_j I LqukVj I i ^ojj a ■ .^.-C ,"■ Cj>-loj j 

lLL-O^VI ^M>jl >^l ciJJj 4 mi 4 * 1_AJl33_u ^pjl 4 j ts~\ V Mill >L-dl 
4_UL^>«jl >o_ujj c > T j^LaJl >u^tiJ jLuu 4^5t£.jf LaJ lIc ^ LT lo^ .4j>tL>«j^fl 4jaUll 
dJJj futwJI ^jLlojSUI Sir Humphrey Davy jjluj 4_^Iil 

4_t^ qjl* LLl^ (JJi .>oLJl ^Lalj JjcllJii (jfC. CjJl>J t>t^oj>J 1 
4 _o_^_j ^ ^j (LljLL-J>j ^JL*JI e_tj>itl(j 4—iSULX 1 4 _jjl^_>JI OjI£^ l_3_x^ 

^_j_l_) (jL^ ^jyllil 4 _uLJI 4-3-uail Lai . 4 j3j3-v L^jV j t^ -LJ1 t4j>it_a 

^jjVI JjLaJl 4>^I1 Cxjl^ 134 t 4j 4 _u_uL_uVI 4_3j-£aJ! jl L^j ^LoTij 

^aJL*^) LtC. J_a J_uo 4JLa^tJ JlSj . £j\ >t!lJl , ..jt I ^jJlJI 

4_ll mi U 0j_A (jI (4_ucl r 11 CjLjJLloJI i _ r ic 4_aLa3-Al >£>J CjLu^sLj 
1 4-u3sL lII L-wM t t ^ V jJt (J-*^ Jj * 4 Il9j >a /25 43<?K 

. La-ul 4 j Jl^L d<->o 1 Jlo^. jl_u>uaJl >^-1 4J Q^jju JjJuxL^ t3>fuL_a 
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p-iiiaJI JggaoJI 


<j_4 JJlC. (J * "i <~u I 13} 4_jl (LaL^J LijjLj9 Cu i tijt t ^j UII 3 JlC.Lj3 lLJLlA 

Luj-iu 4_4 jI^ 3jj) t^t) <_3 ^-ljj <_aLi:<gl ^V I 4 4_!Lljj_c ^LJ! 

a. 1 t-w11 \ t«ISLu-oLa 4— 1 1*< -Q)» ^j3 • a 11 \ ciJLlj Cj Jl>~ Jl3j . Oj-g-uu 

J) 4 <m!I (jjj-tjtui. I ^-LC. j Tu JL u J (jj)j M 4 3 MH^I ^ jJI 4^ jy jl_uJI 

!jJl_J I Aj l_4 £)| £-4 i^-lIlC. £jL_uJI ^<3 

3jlcL3JI &J-& {j-a g-L-Lj cjVT c. u» o ju9j J_l 3 ^Lui! ^UaJJL 

3jjJa L^iL John Von Neumann (jj_a <_^J! 4 _l 3 _u_ 4 jVI 

Juu ^u4>j-tC i(j-& 4JIL4) will 

J^Uil P&}\ <> olu±y\ J^4 U^l J^3 o? 3 ^ ! j£aj .3>JJ.I 

. 4 ?Jcv^ ^_j_t_J C<-h?e-<-u J^L>JI (j _4 
L^JlIc. 31 4Q-i j < m’ij-oJI ^L^J! (j_4 ojl£^ jl3^ 4 4-Ll^ I c^jI£ 4jj£Ls jjl j_4j 
CjLjI < <1 -v. 3_iLcl 4 -c,.^-4 44_j_<_4ijj-3JI 3jjldl ^.LuI (j^lU! ^LlaJJI I 

4-4 \ J^llm i J-4-Al ^Jlll ^j_41_uL 3J,I J J^C-4 J-5eItJ Jjl jL>JI Cjlj_tfu£. 

Proly L4-A crylLc 4_^II &jjt cJ£j? Ju9j .(jVI 

4_4j>UI jL>ul 4 ^ jUj dt-Ls&j J- 4 -*-l! 1 4 k < 31 t Legendre jjuL>. jJj 

JLcVI jL>oJ 4 4 ^ 4 4 I CjLlusIjjJI vl 4!^, ^j-4 43-4-U 

. 3^_jj>. ftUk 4 _jjI_ 4J ^_)-4 4.C.j_4^?e_4 4_La_>JI 3 T< 4 _*_jIj_4J 4_u_uL_uVI 

(j, \ c. cjJl3w I uV 3 4 1 V mi 80 60 4i]lill 4^.j_4^>d.I L4I 

. Jj|ju>Jl J-&J ij-i^aj 1^1 <. <\ U"n ^ ^jJI J-4-*-J! L^SjLc 

^LbVI c_jj-Lt-uI JUaIxJ {jjpjpi j t / «>^tl j_ll^ 

<—J-J-LJ 4ciiI3 ^4-AJLcL_a_d ^1*JI ^Jl 4i^>JL 

dU3 J_*_J 4_4 L 4 "t AI c__<_4-£2jl . 4 J r 1 < < 11 CjLjJ_ 4 _*JI p j t^> m 43 L 4 L 4 ILAI 4_Lc. 

80j 60 (jyj La^Jlc j_3j <(CjV^?Lj)) JjuI^oJ o^-^l Lr^ cr^ 

.3JlvIj 4iT 

^'j_4 _u CJ 1—t-UO l_Jj_I I 4 1 «>tt | ^j-\_L<_uJ^-3J I 4 VJ_A ^j_4 l_JjHa_4 j 

^—1 laj (jL£j .2 ^ i c. 4 4 mi 3 f I 4 ji 4r.j ^-LaJI 4ji 4f.j ^4i>Jl 4 j 14r. 4 ^j_*_4 

(j! Cr lc 4 4_^_j l_4lu_4 4 Uj , „\ t " A ^ q & j y r< ^j| \ q *X 4 \ 4JT \ ^_4-La-J 

(jj 4JVl^ . I JlJ-3jU I CjLLcaJtJ ^ J-3j (j! 1 ^ '& 4 J J-& t 4JV ^4J4 (j-4 U^JV 
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1 \ |3l Jl»-I J t">«~ l3l VI ^111 ' e 1 U -1 1 1 jJjj |jLj| C-.«-»T(J 

♦ Ljl1dL>. Ij-oI jl LjlLsL^ L^3j JiAll 
^LiajV 4_j_cjjl jjv. (JJLlA (jl 4_JVI 0 JlA JILc £-Jjujl Jlc Vj! JuVj 

Jll*5j . jj>Jl ^L>oLj Cxjlj ^JU2J C_OCJ (^jJl 

4-lUTlLq l-iLlu> 4 J L^_u_a 4_j_ajj!j_>JI ^JlA (JlLc < ajK 4_t3 £ytjj 

. I , 4 , 9,16 :j|jLc,Vb ?Jlu 
4_Cj_4_?c_a ^-3 JJ_*J J—Jj-4 J-A _}J_C J-£ (jl lJ_A *jll 
IjSLaj . 4 x 4 j_a I 6 j 3 x 3 j_& 9 j 2 x 2 jj* 4 j lx I j_a I 31 Sn^Utl j|ji£.VI 
. ...36 (^f 6 x 6 j 25 5 x 5 ^^JLc Jj> ->Jlj 4 _^l_llll ^L*jI 

(^JlII JlJj-aJ! . dllj_u_u 3 JlC CjLuJsLjjJI ^JL*j JuV ciJJ 3 dlljjVj 

4_jJLll_ll ^LscjLj 4_JI ^y-tli-u (jl L-3-t^ : ^_j_u 

JL^£.Lj 

_}1 JlC VI cliLJLila J-aUllI jlc ^Jiitlt-uJ jLfuliVI 4-»-t-uI j 4_3 jj_Ls lLIL1& 

( jr 3 4 _jjIj 3j-a L^lill^ t~n ) 4_lL-oVI 4_J Lilli 4 jLj^ jjr A> t£-jj ^£| 

^_1j dU3 Juu t(ji_4jil 3 Jl>.Ij 4-31 < .1 a JJlc. 4_>.|jI JlJU ^llll ^_La_<_uJI 

. 4 - i L ua VI 4_JLilli 3 JljJl>JI 4_J Lilli 

^1 j-oVI 131 4_jJLila CjIj-0 4-iIaaJI OuLJb j^SLj .« L3jj_3)) J< ilij I JlAj 

^lc 4_2jj-LaJI eJJb (3-lIojj 4jj 1 < n a (^-Lail ^jIjj) (jl 

l_4^ I ,4 ,9 ,16 4_JLilli 


4 

9 

16 

Uv'yi aJlasU 

1 

4 

9 

Cft*J J1 5-^1 j Sil— l«<i> SJ^t 





1 3 

5 

7 

" c >]| w; : "jyJl 


3 

5 

"jjM «*>l" iJ Jl SJ^-tj iiL^ il> 


2 

2 

" c >JI : "j jA\ 



2 

"iiJlill Ji S*A*-'j ejJa^- &/- 



0 



t ui^b i-Le 015* oLJlxdt kiiJi J-Ja-i : ^JaJl : " J^1" 


^ >J»J 
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pj£aJI JgQsuJI 


La£ 3Jj)g i .i i 2jta£ (j£L«jj 


iuUaVl ajtzm 
Ji^i 

SLuliil fjA 

a^uui j^aii 


JJLc. (jLa i4_2jj_laJ! a j-4-i cIiLJLlLo C<K ui lit 4_j| £-±±1 t-ilj.il 

3jj3 jl 4 _lj j-a 4_jj-2_ua_J! Jjjjjj-AJ! t _ 7 JJ (Jj-lssjU ^)-LaJ! CjLlLui. c1)!j»a 

(i ,4,9, i6:) a ,i ,-v^i ajimi lqju. .aJi-Vi ajbai 

(JSLZoJLi a -Ltfc 3-aUJI 4JLu-aJI 3 jLi£. t. mCij 4_uS3JI «L>-jjJI j-o j| Ji£.? j-o 2jj£Lo 

r^bjl 

a.x 2 + b.x + c= jjjlII 

^ \ ^ — I ,2 ,3 ,4.... rt-iJLlt ju». LjJ x j CxjI j-j a, b, c 

.(c-ijyuJI 2LU*j o^j^l <> 

.CiUI o^lj 2LLl*V| 4JL11 U 4jL£ jl^! Ua 

^ J Vi Mil . 3JL>-^ Jjl «—(j I ^ tilli 

l— lA ^Aj) 4_jI JljJI 4_La_Sj rtJL*-) . 4_JLZUI i_ 7 1a Jj 4-Ll.lU 

.^Jl ...7 ^3 5 ^3 3 ^3 I _> Ijuj <3jlh^ 4_jJLzl^ ^JLjuj (I _}Jl*J! 

JljJl-Lc . (2 ,2 ,2 ... LlA 4_j_jl_iLJI 4_jJl33-a ^Jbu U£ 

:^jl3_Lllj 4_SjjJaJI . ^LAj Lc jJl^j «lJLuJLI 4juLlo 


OIIm-'A* 

jU-iM 

Aj5/i jjjii' 

iJlill iJjjill 

•**V; 

yjJi ito 

1 



tij&l 

(2 + 1 + 1 4) 

4 

1 

2 

** 

( 2 + 3 + 4 - 9) 

9 

3 

2 

*W 

(2 + 5 + 9-16) 

16 

5 

2 


4511 jte 

( 2+ 7 + 16 - 25) 

25 

7 

2 

^ULl 

( 2 + 9 + 25 - 36) 

36 

9 

2 

^Ul 

is 
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4_iLi£L! \jt\ (<? mh^I (_ T lJ! 4 _lajjIj^JI ^JatIL_uJ i_3 j-uj 4JVI ‘ * * (j I J_l3j 

,(J» Mi^lt 4 tfyj) * L^jLa i4jj_iL>o^l cuiiLj lIjL^jJjuJI jji Lijj * I4 ] cjU-JlCJ' 
4_J^M 4_>.Ll>«j V Ji-tii^JLI j-«l j 1 4 1^-v^La (jr jt Reminder «3 j^jG») 
jl JlC:VI I JlC La LIlJu i_£j_ju V La I (jlaljI&Lj CjLa-J-JlIII I Jljjj . (4_a Jar" , nl I 

.1 ,4,9 , 16 ^jVl 4 jujV! 

J Mil < <n L*_a 4_Ld cjLsLLij 4 U, ,.l jj 4J>U j_a!jVI JjLfuJtl ^ L.♦ j 

4_3e_aj-J Jacquard «jl£L>.)) L_uL_u! ^Lla-lll Ijufc Ju9j . j_ccja 

^j7i 3 rHj 4JVI Cjja Cl<- ( - > ■ 4^_u_uJjl 4 jjJLa LfujJaj ^ < m n 4-t5Lul£Lj-A Jljjf 
4_Ljj_Ia a-<- uj JSLja 4_c, j_lo>>j_a Ca LsLLu 3 jj_aos_a l_jj_aj ^j_C, 

4_^o>JI ( jr l-C 4 _u_4jLs (Jii-A c-tJj-A «t h ts>)) (Jjs) 

£)p3 tiJL-ufc ^ LaJlI^,^ . 4_S^1 jJ,! l_j j f 1 ^_lC ^_Aa q I (Io*»jL^.j 
oLaU^JI ^ V> 3U! JSLi o! .CilillaJI jjjJJ ^ ,, . 1 jaVI 
. dJL^Kil <j_A 4x. j_aoc_a JJuUij (_jj_ajJI ^j-A ^aVI 4_j£ djjja ^£JiII lLs-a-lIIj 

.4^^>JI ^Jl (jljJVI 4 Ah4. a c_Jl>J ^JjJJI 0-^3^*-° 

dJL^lSLU ( j-C Vjaj BjU-L ^j-oj^La 4£j_pJJ ^La-UI 4jlLj9 

4 L ^ t Ajj 2~>- a jIjlcI £_a) C-t-dljJj C1 jI_Lu_u_A JJJ JlJ J-aIjV! t^-LLl 4JI 

• CJiAll 

<_u^l cillc Lull Jovjl t^jVl 3jU->.ll '.Reminder 

. < m3*i ^£jL-uJ 3jJ-^l CjLlILlIa 

I ,4 ,9 , 16 :3j^ju .^jVt ^jVl jIjl^VI -I 

I ,3 ,5 ,7:3^ju .4^13^ -2 

2,2,2 :3j^ju .4 jjL(J! 4_jJLlLa ^j-c tliic -3 

(CjIju^a) 4_uLlII 4ov.j jJI ^j_A 4-JLHll :3 j^cL) 

I ,3 ,5 ,7 (jrljVt (jjj-fli! 4 _JLILa 

2,2,2 .4_uLl1I ^4-JLlLa 

I 4 _lL uoVI 4-JLnll Jj^l -iJAil 
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p-iiiaJI JggaoJI 


:j_ib 

JLs. 1000 (^llLa) i- 11 ii-Jr~t 3jVl iloxxol *«Lulxll ^I (Jjjxil :3j^jG 

.4x]lxil,l jjjs 

.(I .4 ,9 .16) <> 3^MI jIjl^V! jxL! -4 

.(j3*.o1l £xij (_y3 dil^ljuiJI £xi (_£l) j|ji£.Vl (J£ j-ot -5 

‘.SjlJJLs. j|ji£.l qj £ -6 

16 (^lall j^J!) +7 (JjVl j^\) +2 ((^l!lll £>-11) 

- 5JV1 ^rfuu (_,!>• J-Iix)! 

(_3j_<_u 4 ^Uoj . (J A < ..Vl jl^U! 4 _Jl^_*J 4_1VI :BjSJU 
4_jJLlII ^ \ c. Ljjj-us dlJ5 OJ^ LoJuc. La^_cG 

.25 + 9 + 2 = 36 : ^ JjOjI 
(o» (3^1 jJI) J\ 25 ,9 ,2 ajuk -7 

.3jjjx». 3 jjj TjljI *36 . I I .2 4JbJI jIjxiVI JU-4 jIjx 4 -8 
.3jx> 995 ‘.9 ^I 6 j^.06 S^IaiJ! ^1 cx^i! -9 

<- 1 1 '!•>• 4xLa— 1' jlj^x) i$jlj^Ll' Cy* 4 I*AjJ jxi.VI j^oVI :5j£ju 

O-'Ut i 

. 4jj IUU diLil * n-»JI <Lusjj!£xs ^uscxojj J5LxuJ ^xisjj ililjal t~* jtl Cxjl^ 
*"<1^1 tx ,11 t 31 a ( jx 4jjij}>x3ij! diLjaUaxJI jLxo.! « Mill xjL^x CjjxxijsjIj 
L^xJLs. 3JVl ^xisjj SJ^fLi L^LsJlj ^xje (JlxLi lLljO- Liijljxilj 
.dilxlxxsJ! ^jxl 3 -w)IUU jx^jj ‘LuIjxjVI 

il.I.IVHIlrtl 

(_p3j_j«_U Ig hi (jjs l( j^Lol 3 jlc. 3JV ^ij—xJI 

4_L>J VI <13jji3 V *-111 n tj .1851 j»Lc. jjjuL (JlxxujjSLII jxx^a ^oxa I (_£ jJI 
jbxll (_ySLLi!I Airey (_£>jT Jxa {_ya ^xix! «L>.I a I Jl*JI (jl£ Lc_ij) (jxijji.I 

jljljJI jJl*xj (4 iyltl (JXjUjj 

JLa^ l£U3 ^jo . I_yxj^ lx.1 jt-i tl jl^>JI (oJ till jj . I_yxu (jl^ Lc^ ‘4-JI 

£xLax ' * .(4_ t - lx . Lr & x l 1 4 JVI) 1 Jlx3ju 4^' Vx-U £xx*aJ ^_jxj j 

^4) JJr>o (jl jj5Uj cjLiLxx»JI jjl U.LL *L^c._jj U^a cjLiIxx>JI jL»oJ 
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. L^_l£ j ^ 4 juLlL-3J ^ < <■ I 

4_jI t4jLo* &jIl£i (J^L>- 4_jJLjJLocjJI «Q]I ^L^jI y.A ^_j_u 

. 4jL^j Juu 4-L»l L$U£i JlSj t4 3j4jJI LgjLLL xuzj L^jI UU V a ^-uSLII 
4JL>.j»a (jy^ 4JVI ^ylc. Ujj CjMjJuO]! 4^jla 1 JljI y^-4^ 

iJLii! ^J_L-i—t_u ^.Lc. tLdjL_u Bj^^jiXI jIjlcVI cjL*j^_a 4 _j_JLlLq 4JLv 
4-3 Luo I ijr l*J <jJJ3j . L^juIojj CjLJLuLa ^uaLse-o ^ jr Lc J <<o*>o 4JVI 

(J-o-! (j_A 4_jJj J_uojJLll jljju>. _}Jlc J-£ ^1 tyCL±£^£ (^CLjJLlLa 

3 Jlj Jl_>- j|jl£.l JlJjj ^1 t3_}jL*Jsl 4_tLaX. 0jJt>) .^JLlII JJulII ^Ix. (Jj_uol>JI 

J Llo-lI 1 (j-4 3 j)^ 11 ", \ I ,UU%1 | £L_4_<_uJJ . (c_JjJlLo_« J-& U jJlJJ 3j_a JUU 3j-4 

i^y \ c, Lajj_^Jo 4JVI L^Jj_>o j_Lc 4juLl4j ((^rL4ji! 

4—lJ l_t _lc I lLo_Lo_>J>, I y~& ^LJ! 1 «<tl 3jjl jJI . d.S ^—uHo) VI 

. (difference series JiJL^ 




_3_l£ (jl JljjJj^ t9 joJLj l_3_uoI11I y^ LjIju Lu 1 

:4Jtni! <> ^LUI jjuti! ^k 2tf$M 


D .y.jiJl 

A ^yi)! 

B ^/.jiJI 

C .joydl 

0> 

9> 

5^ 

2> 

D a^iWi 

A a>li 

Ba>U 

CttjUl 


l>° *U-4 iS j-H cJi 0=J-^ iS^ (j^ 1 cr^- (J^ Ji3 

c-Jji t4jl Jl-lII 2 JJulII C ^>-oj_3J1 IjJio I jSLfcj . jl < m j11 

r '^! 2 (jja 3jL >.|j 4jCt^-3 ^ ^ 

(jJ! cJLSiil C (_^>j_2JI ,jj8 cj!jl>.!^JI »1 n~LLij ^1 I ,jji 


25^1 










pj£aJI J9QSL0JI 


U? 


Jju 7 6 (j-a tlljjejj (jjJI B L ^£L .^llll ^j^II 

• C (_^3j_2JI (jjs lA 3 (jj£i 

_6 (jVI Ij-2j — I 1—1^ <Aj . I 

__7(j^l I>3 j- I Sr>>^- 2 

JLi£. (jVI C (_^sjjJI 
7 jdc. B 

Jju j_jjLb A (_yoj_3JI 
tiiljjs 7 £)Vl B 4^jJaI! 

7 t JL>.lj JLsu !jo.|j A ciJj»3fcjj 


_ 10 

- 1 1 Ij-2j 

_ 12 
_ 13 

_ 14 Ij_2j 
_ 15 

_ 16 Ij_2j 

JL3 16 JJulII (jj£Ljj .i_!j_LisJI i—fljSjjjj ■ j A .«tl jjVI B 3j3j_laJ,l 

• D c^! a. cy'j* 

. I 6 ^xLail 4jtjlIaJ! (_jJI D (_ylajij 

Llilj-iillJ! 0JL& (J^- < n~ i<Lulj 3-C,(_ T 1^. jl Jl£.V! (Jj-y 11~\ 

Sj^ljJI 3_ftM 3 U 1 .ilj-i jIjlc.VI ojuk ijjjbei!! Jl£L<i! (jji 

■JJul!! SjJ ^js 4_JUjl!! ^ s~ 1 n~ L«_Ljj till j J-fl-bj . A, B, C, D 

.^bJI 

,ji\ B u$\ A L yajuil\ (jja 2 JJjlII j-«j SJLaJI jjli 

.^juli^l (jJI D (jJI c 

cr^ t^J 2 

2 7 16 0 
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:^![pVl £LijV 3^1HI 3L»jJ.1 







2 —► 0 9 —► 0 25 —► 0 25 j-ilaj 

. JJlJlII JlJjU 4 - li^JtJI 

4 * 1 $ 4**jJ !$!>*! 

^JaljJI (jL£ i4_ll_$-jV 3 jn"iU diLjallajJ! «^oljJ» jl£U. j£bl La JLi£. 

U^-p* jlTtifc-J (robot ((^JLiul)) (jLt-ujj 

g-t-a jjLjj «4p.j mi rl.1 <^lc. ^LuV i<l*$lll 4 <?1~ V a 

(jl 4J^U il :JjLjJl1 ^ LaLaj 1^ ( nii\ 4_lUj»JI ^1 Jiitl^ul ( j^A J 4jI 

4_oJGj>J, I CjLUjlJI ^_t£. 4_JV! 4 jl JlcVI <j_a LijJL (j-ljjlIII ^jl) ^ i ii n 

4_jJT 4_u_4jL>JI j Tu j u - J 4_II . t_sljj>JI 4jjJLLaJ»l 

4.1V1 - ■. >>j *4 jL>. JlJU 4jL>. j_l»j £)l JjuflJLl il 4 L 4 L 4 J 

(jjSStJ I 4-l.LlL^TJ' 4J^?I LZ^a-us Ju2JZ 4(t_jl mi^JI ( j^a 4JL>*j»a 

(jj-g-U .xjj L^_jL_£> 4 I Jlojj 4.1VI < U .« £j\ Laj . Ljj-jJI ^£L_>o C.cj>o L^LjKj 

(1 ^ < £_a 4_L> Cjl^Lkj JSLjuJ ^ Juill) ^-aLl^jJl (jl^ lLUj^ . (J-aJtJl 

.4_ul_$_<JI 4 JL>.jJlI CjIjIjJiII jlitjl 4JVI {j-a t ilU ) t_3 j-t-u 
(J-SLju-J 4-3 J-LeS J-l 1 Cj LjJ LjuU 1 Zj-A 4_aJ JuA 4.C. ^ASZ-A < ^ L»~J 
4_u_o_u^Jl CjI 1 ^j _L uaLaIlJ 4^jJl JSjjJiil t h ts >jJl cilli J a thjj .^-udIj 
. ^J_UOjJl jLJ J-40I L_42-J-^J_JJ ^_LJt_U2 C-A-Ujlu aiuaHlj 4-1 LcuJs 1 (J_>J ^jMJl 

(jl 4 JVI i<LuiAJ £-A 1 A **• III '1 A (jij Lst-uslj ^-dLjj-Jl (jl 

3jLjuj . 4_jJLjJ 1 Sjlaitil 4_cj^Ul jl JlC-VI 4lu^j l^i'v- Sj-ills d)j^3 

L^-t-b ^ylil ^LLa^Vl J^j L-UJ (jf (jl^ ‘l£>=^ 

^ic (jL^ tiJLIjJ . LkJ m 4 ?n ^jlSLcl ^Juti jl CiUoiCJI ^Jl*J 4j^_uj 4JVI 

. L^J 4 <a 1 tij-Ji jJl jjjJaJl t^ll < <n 4JV! (_y^c lj-^^ (1)1 

(JJ1_La Goethe «4 _j» 1 ^ ^ jy ILll (jL>.LtoJl ^jus) 4 L^j 

Cj uA—Tt_3 jJ 1 ^—4 V1 4 4_J_t_u 1 i ii | 3^_L^_>- I 1_4 _a 1 Juu 1 Ju J^Tu l^_i 1 l>o 

4dJujL>. 4 _jl 1 (jT ic (jl^ j-3h 4 4]^L JLu^jVI ^J-J3CJ 

JlIIj »4JVI CjI£^j>. J^I^j ( _ y ic. J-^ T uu (^JlII i^j-aj-11 JljlL^Vl ^>1 (jr^J 

^JLc 1 ^ 3 i to ^jJl j_A g-jLU ^jl 4 j T t - u - 1 - J (4_Lo LiluJ 1 4_illl) 3j^h Cuj| 
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p-iiiaJI JggaoJI 


^i <pii ofti aiu» j^KJi f ^i ^l>i ^ ,>y .ciWi 

. Lja-ii Llkjjj jA-VI Lg-iAjL. £ja 1 q ■ ^' L^j iSjJLsbjj ( _ :t 3JIj idWI 

:6maIi jdUij a*u*Jt ajisi 

dll Jj3»"1l (j^._9 i«L 2 -uV|j 4-*j|jJI ^.uj 4j5cjsj_i ,j£, 3j£La j£.| 

3J t ini ^ i<11 I^^i jlS’ ‘ Ljjij |j| 1 1 j"^1 ^ a 4- lLlU . " l! 1 43JV jjSLflj 

^pJlj 1 JM 3 «~ II (J .1 3 j (^1 lilL^lXI l _yal j . “Lu^l dlVjL*J,l (Ja. 

(^jJLIIj Q-“^' 1 " H tjj-3-II ir^ ‘i-xS'-J-iLSLus JSL-UJJ tjjjMi.-ill Igl~>- 
L^-ol J A" 1 <il (2^-G- 1 diLusjjl^i. 3 Jl£. «L*jj . (j_ujsL>JI »^3tl LaLl>.j-cu 
A da I~ 1.1 c.j I IjT djjjl jLflj . l jjJ>.\ 3-g-il Mia JjLjiaj i3Jl<jJ,I ejjt 
i_^jJI iLj-illuj ^1 1848 j»lc. 3Jt mU (^JT Ja- Jjf Augusta 

.^jjj (J-«d £ L^ »*i31c*. 

(jrt-ijjT (jrtJLljLiLji (_^l (J^e-i (jl (jAll “iajjJaJI J^Li. (jjs LuSL«jj 

jjl ^Ljje-i Lul^ idlli j<u i—3^ 1JjJ ( _ 7 £L1j • 3JVI (^1 ' t-> 3‘n j| Jl£, I <Gjji JUdLi 

•■tj’dl-il * all j»L*JI (J's i~ill i_3jjiILi 
ax + by =p (I HjUil) 
mx + ny = q (2 5JdL«J.I) 

x i-jj-us ^3J3^ P L°l <yj x d^LoLujs a, b, m, n j| Jl£.VI ^ « m) ddp> 
i-jjIUU j .JjIxjs P dsoj nj^jLill b iJ £ y a 

(jl I ijlr. X u I c. (Jj) i.o yr II J^JLi .yj x .sLsejI , 5 -* L-La 

(Jji.-1-a-ll (J-sJLi j»_>2-i (jl «L^jLSus 3jj) /^ii (j£L«jj i tjrO-I-S Ls«JL I y (jjs (j^-il V" 1 

n I UjLilII l_i_ij_ds IIsL- 3 .jjOjjUJLl ^ X {j-a I V" II JL*j y 

:(jdlljlj«J,l is *-*-1 LijLa b 2 3JjL»i,l l_bj_daj 
an x + bn y = np (I) 
bm x + bn y = bq (2) 

: (I) o-« ( 2 ) u'VI Ijl 

an x - bm x = np - bq 

Lf? 
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(an - bm) x = np - bq 




^AaJI 


: o' Cy>j 

_ np - bq 
an - bm 

: ( _ r l£. is*'*- t 4-^jl mi a 3 jj * ^ 3 

y= an-bm 

jUtj^La . 3J3U ijJliii! CjLiLaJiJt 3-0 3Jbj_laJ! a j^J y JX ,iL*j| oi 

. a, b, m, n, p, q .si ax. I 4 H<ji 3JVI u U»'i 3! ^llbej yjx 

L4I cS$ jLui Sx. i£\ (Ja. 3-0 3^s~~t 3JV! iU j i>i (a,b,p;m,n, q) 

. ft 1 113" (IjLaj) Jo3 (|jLo)j f^jja u_!j_iiaj (I jLaj) LkjLi.Li (Ja. 

a, b, .si Ji£.Vl Lol lyjx <L>JL*j3 (_,!£. oJju (_£ jJI ^oUj_il! J-«-*J 

O-il^fLlI a jet jiwGj .ioLc. jIjlc. 1 (j.* p, q 3-3-j-iim tls^LoLtx ( _ T ^ m, n 
jjla Cxj|_jill aJJt lila .lIiVjLkjs (J^j-I 3^° <LatitjO Li_i 3 

£-j_Laj (j- 0 5_ij)IU1I CjLiLaJiJI . L^I L*-jJ 3l>J*~~ X y, 

diLSLLiiJI iJjjJa 3^ '.3'"" i -11 mLUI Cj^jJI 3JVI (^1 <_sj_u3j 

. jl^L>. ( _ r a U£ 4 _lZUI 

: oLSUaj ^j_) 1_4J > la 2jS ^_ijj (jLa L^LalSLi 4 -iL4Jl!I 

a, g; m, n; p, q tj^-l 3-0 dilillaj 6 
3jUf. ilsl cjU"t u t~i»~ SjLa-lj i^LLaj 

‘.(3JMJ dilj^o is^Lj aql li itl jjjla j»Jl2j) 
.(SJ^LI Lfej-a 5 g|t l— . tl 

.p, q f_yi\ iaLcisI X, y 3Jj_u«im Cj^LoLujs (jrljVl C< i .it' diljallajJ! J a mi"j 
^ tt£LseT<3 L«_Lu *LoUj ^jVI O t nil djLSLLajJI eJJt 3'-*3j 

a ^, ,1 a 0 diLLtc. o^ii 3I3JJL3JI ^L^LLJ! 

,j£LI 11 jl>. Jjjia L3a-V a_Luj ^jJI 3J^M ^oLjjj 31 ^jVl SJLiiyLI jJljjj 
^jsj . IJlx. 3j_L*-Lca iJliljlaj. (jJI diLil 1 <|->JI Sjyao >. 111 ny jJ^3 j c4 jt*i iVI | JJt, 
«LuLjt>J! oLLsjiU lU 1 .I II t 3i^>j 3^0 Cl 1 ■!jT (_y^ tlLIi 


258 






poEaJI JsqaaJI 


dJjl^JI (j* j ' j ^tl 4_uajjl^|jiielu_ulj jl t^JLailj 4j9j^JI Jtitlu-uLj 
cjLlUaJI ‘~«t Cju^a-us jus t(jL_ujVI (j-uSLc ^Lc. *4JVI (j I ^J1 4^Ll^I iLdjT 

,4x.L_aj 24 j!J l* <_xaj 

ol o-° 4JV! 4jjjl*J! cjLlLsjlI,I JL>.jI jlIc juVj 

^_<-ul (^1 Jl>-I ^jSLcj) . 1 gjlf. (J-JlJ ^-<-uLjj («£)l w -? 1 —4_i 3 
(jl i(J_$_*J! J!VL>- 4.. m i i-j j- J lJ.1 ^_<_uVl Ijufc j» J Vmij 

j_cLj*L$_<_uVt Cj_}Ju>. 131 j-aVl JaJLlitJ 

jjlC. tilljJj tC j' 4JL>.|jJI ^jrtll J£ j-llCI (^jJI <J_l 3 ^Lill 
^-Tijv- I jSLaj V V (1) , c-.<T(S^ /1Ab a V ^ij v 1 a 

V (i) mi IL 1 cJ^jj JjJjJI cj^Tlc jl^ ^j^iLuJVI c-'-L'^Tu 4 V13 

^j-4 V V , L*_A ^j-J^-aj C^LudIj *V (14) Cr-^ ‘ l ^ -Aj -- j V (2) i 

. ^-j_u o-ijjI L« (-dJ3 I Jlc. U.ja dJ^Lv jusj. output 

jl Ji£.VI ^JlA . *JlJ 1 (j- 4 -^1 JlC. 1 4" < ii 4 _^dL>JI 4_j-ojjlyj! oJJt ' ^ 

^Jl-A (j-c ^^mj . p, q (J_jJJl*J! ^. 1 tvn t y, x _J cli^LaLsua 4 jujI 

j-usjj t*** IjlSLaj <V V VjjLLd cjlj-uuil 

i ((Lt-oljJal» <—«_jJ!JJ lJI cJ-A g j i < (jy^ct-Ljj JlSJ) 4 4JVI (^Lc 

. (4_u_ajLsj c_<-Jlj jJI <>JlA (jV tc-t-JljjJI 5 Jljju 4j > im!I ^JlA (jl jJuUJ 

L-l-iJIjJlJI 1 j «>>j (^jJt J» miU ^ya c-t-Jl jJlII CjIj-ulIU 

LuJLv CjI jUit 4" miII ^Ijl>.VI ^llLo jJuJj i 4- lL ^- « JI ^Jlj (Jj>. 1 ^j_o JljJLj 

V(3) = p V(2) = b V(l) = a :o>U.jdl 

V(6) = q V(5) = n V(4) = m 
t I Ci 1 mjIj 4_uj-c. ^1 Jlc I ^xLaJL id, b, m, n, p, q c.<_l>>) 

. (4_Jjl^ CjVjLla 4x.j_^J5c_c ^ till3J 

( _^_3j L4L4 J CjLlLljlII ^Jl_A 4_>JLjl1 U^-JI C\\ a! U> < j t mi 1,1 

.^JLUI J^k] 4-)j) I U U CjLtkai 2L2j 2U^I jJjjj .^j^jll SUojjl^l 

C-«JjL-£all <>JlA tt_Jj)lU a j_A l_4^ U-ljjl CjI ^ ^9 

L-iLui>. 1 ^ ^ IM ( j_4 4 <; mi4 1**mI n^ i3^jL5e_4 c-a-JLt-ul (3^J 

* 1j«uy,x 
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JLn* ^JSLtTuj cjLJlc-*JI 0 j_& ^__l^_>. 4JVI joe_uj 
r^yL 1_4^ jJuj 3jj_<-o]t Jl£.V! <JoJlj (jl -ijj3e_4-> c_ t_jJ1 jjJI jjJlJ LajJ^j 


V(8) = bm 

V(7) = an 

:<—jj-coJI 

V(ll)= mp 

V(10)= aq 


V(13) = np - aq 

V(12) = an - bm 



V(14) = aq - mp 


V(16) = 

V(12) 

V(15) = 

V(12) 


y = V(16) 

x = V(15) 

:^UI 


<jl Julj t3jJjo- CjIj-jjlLa 10 JuljZb t4jL_uII ^Jo. jJic. *4.1^1 ^j_3j IjlSLaj 
* Jujlo-I 4 _l^) IjJiit-A LjVjJ 16^1 ^-tJU ljufc . L^j IJlu Cj1j»JlLq 4*i < ti l Cj jjj 

4_jJjl 3JI 4_uL_uoJ! CjLlUaJI Ju2_ljj . 4_JL$jlJI J^lo. 4J ^juIla I 

*j»oJI <?Jl_A (j7 _^-<_uj) «4_jjo-LkJI j! J^ U I)) ^_oj Lfci_4_<_u 4JVI i^j-a jo-T «ijo. 
. ((<CjLjL_u_>J! 3 Jo-j» j| «4jj£jJJ 4 oJL*J,I 3Jo-j» 3jooL*_U c_<_u_ulI joJI 4jlL 
((^jJjLulII))) Z*4j1\ l-4-JIjJlII 4^t_ot_u-aJI jJslj_U ^jlluJI J-33 ^jocjj 

3j. U j , „ I 4 _jl_loLo- CjLjJLaoJI £J_& £_j_$o- £)j^j j . (4I1 jJoJI i. «< nloJI 4-t-lb 

.£_aLjj*_dl 

4_jJJl_*JI c-t-jJljjJI 4_f^l J-^c 4 -juLLa ( j- a t jl^ 

. (4 j <; < h~II dxj| Lob (jja i jl JlC. VI ->■ U~ L^jt£j jJulj ^jJI) 4_jjo-LLaJI J ^ ^ 

I jl JlC. I 3 jJ j_c ^tnll jj j33 3 j Jla T lU <—3j-<-u JoJl1c.j 

^<u t4jJJutil JjLJojlII Vjl Llljotluj . j 3 /^.H 4JI0 - ^JJ Jjju i3juJo- 

. 4 ^ mi 3!L^ t_jj_toJI Cj 1 j 1 <;r. ^LuJI L-t-JljjJI ^ Jl3j 

4JI0- jlJjLt£. c-gJIjjJl ^--t-qo- i<_j|^oJ! 4_Jul_laJI w k»*~ lj_o- |j 

^_LU2JJ .y jX I r<U>^ | Ju9 4_JuLLaJ! QjSo <j-\o- i ^ylc, t 3^JJ 

131 3Jlj Jo- CjL^LLljJ j? 3 Jlj Jo- CjVjLla 4^.j^oJ. 3 J-aL>. 4J^?I 
.(jjjjoJ! 4JVI t^_cL3j»jJI j-t-iiu 

:4_JIjJI 4jjJl*JI 4JLzUI jjk 4_3 jLJI 4J1 1 nil 4JLL3-u-o l_t^ Loj 


2fl0 




p-iiiaJI JggaoJI 


2, -3,0 


1,1,60 


.- a.u.t i 


(2m - 3w = 0) 

120 , 0 , 2 , 0 


(m + w = 60) 

-180,0, -3,2 oUIj^JI 

-5,-180,-120 


y = 24 


36,24 


3 fl I .irtll g2\ 


x = 36 


djuLLaJl 


uW^ JI‘4 aV| <- 4jloL»» £-i3sjj) 


•( " J + cA>L^l 

jMi *! Wl y"if cpi *LS cHf UfeUI 

1 ^ ^ *.* ^ ^uLlIlSla c_-tailj Jl!I ^jLu_u! (j^SLi L^jjj LULujI 4_JVt ^_<_u i_La_U^J 
JjiLxj 4_t^ jjjG ^jJI <?L>oVI L«l .jjxVI La ju>.I jjji cLt-tstjj 



Cj lb Leal 1 (j_uLmJ Cj 1 _£ Leal I jl JlC. I J_A ^_ 4 _U £) I I jp 3 

CjI_Lu_uJ,I 4JLj»Io j j « y~>~ 1 {j| Lu^Lal t Cj I j LLaJiJ I 1 ^ 

cjIjIjM ill djl_£.^j_u^ opal in il juu L_l3 a <w c .I ^jJI j1jl*J1 1 jjt 

4jls j»LoVI Ldj^ejj IjliiS ' 'JJ ' .i—ijIIjJ diljj (_£l 


.JL3.I (j-UjUl (-jVjJlJ Unita 1 > > i m a LjVjJ 


j g l^_i j . 4jla«tla oJls-Ij *L^3ej i—sVjjJI LUlaj 

(jja <t_laL_iij J£Li jjk ^jJI nJLusVI ij . lc. jsjui jIjl£.VI 

I iU->- . 3£j^>JI jj! j g tVi j! jL£.Li aJjj-o t_»_jJ 1_5 JlJ 1 

jiX JLJ C_3y_(_u 4 ) f HI 11 (jLs i?L>oLj jl t*» 3tl ^jV! 

4_ilof. iiJLao hJjl>.| 3jLi*jj , jilj_jJI j! Jl£.Vt Jjju i_3jjjiJ i L$3 £jl>. oLaol 
CjJlt>o (j^>- ( _ T 3 i JLs>lj tfLaoLi t-tJlj jJI 


.(j^U! oL*3VLi tjjJljjJI 


1 g 'K <ij 3JT Lol .(jjLuiVl <U33 {jjb Lai! dij^j (jr^ll ^jLJ.1 eh la 

CjJL>.| Jl3£ Lt _j 1l^j>J1 ^—lIoj o I OJ-^ Cy* 4_uLt^>J1 CjLJLqjtil j_3_u (j! 


. 3-l lju 40 (^Juo (JjjsjiJ! i^jiLal! JJLselll J>0 
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t ^ uA-jfcTu-tj La . >_i L<-u_>iJ I £j\ mi *>i 1 ^yi^VI 4J3lji_Al Jl>.| ^ Juii 

^Jl S ^ ,,. 3tlj <_jjuuaJlj ^-LaJI CjLU ^LvjI 4jI ^Ull 4_3 _j1L>«JI 
. £a^>JI ^yJb 3jl>.Ij 4 j 1 a f ■ 

j_A t*> tlj . a , „ * \ ^J| j JuJI j_a^>* ^ jl 3_iLc.l jIj-^3 j_A L_jj_Ltfa]lb 
4 j I a r, jI^Ij ^ $ 4 4 <y Mttftl La! t4_La ^j^_LaJJ ^a-aHa £-a _}Jl*JI 4jl Af 
. 4 jlf. ^j * " 3 t, | 

La ^y_A^ i( <(J-3^«-JI )> is~> ^y_A ^-Lt-u La J£ 4i>U 4_u_uL*_uVl 4 -ISLJIlI' 

<j? ^j-^-aj A—><-I1 Jl-L»_3 .cjLj! mi^JI ^aJLu <*hII L^_La ^L»j 

9 IJi 5LAJ *.(_yi£.l 4 jL>. (_yjj 4 jL>. <j_A L^_j3 j-UL 3jJ_U2J JJUlII JlJj-J 

Ju>»ljJI 4^Llal Jilc. 99 Jl La£ 10 JuvIjJI 4^Llal JlIc. ^-u^aj CjIjlxIj 

. 100 

(« J_a^>JI» £j-<lajJ, 4 _uj£L*J,I 4_JL>JI (^l) 4 - lL a- < J1 0 J 13 J 4j>.jJI La I 

. (((jlaljIL^Vl)) <(l_S^LL_oVI» j_a 

10 ((^_J_*_J_C4iJ)) ^yZij^uLs (jl LuJjl 3 3 (j_A 8 JlJj-J LaJlIc. tiJJj 

. I 3 (j_A 8 juju£,j l3 ^y]J L^iLu-saJJ 

^l£L<jV jTu-Lt-J l j^c. La Jl>- I ^ylllI « 4_LaL a1_uJ I)) ^-u-(.lUI 3^£Ls ^_j_u Jl3J 

. Ju>.lj <<eJa}LL^Vl>>j «J_a^>*JI» aIjj>»I 4_AJj_La 
^LaVI oL* 3VL» ^LUI j^JI Oru-Ul ciJ^ J^>JI 2 uUl jiu 
jJa!IjJtl « J-a^>JI » a!j^L» 4_oj^_LaJI <? j_A Citaih Ju9j . 3ju>.lj 4 ^Lccla 

JuLu Cll-v Jl>. ^yic jJbj_A ((c^^Llt^VI)) tiila^j 3 Jl>Jj 4jl^4 

C.J-UJ jjsj 3j_La_5tJ ^_y^ <(L^^LL<jjVI))J «J_A^>»JI)) 

4x.j_<_uil CLt^tj-ual jl t MjU) L»j^_cuj 4HlI (J-AJtJI 4 «> <n 4 juIjJI 3j^LaJI ^JlA 
. 4_3jL_o]I jj_A 3 j_a 20 j_i^I 

£)! 4-lIc. 4jl of. jt ^ J' o(jL<_uJ^/l LaJlIc 

III ^aIjIuJ .(((-^^ll<jiVI)) jl ((J^j>JI)) ^1 L^ ^LbtJ 3 j_a j^jLb 

VI . Lu-Aj L^j ^j_3j LuV 3JcxIj 3j_Lajt_> JlaIj i_^^LL_uVI jl (J_a^>JI 4_Jla-C. ^j| 
J^jjVI ^_y^ 4 -Ll.lII ^AJ>Jl 4 JI A c. ^_y^ <( Ja^)) CjI jl of. (_yjLAltJ 1 jl A c, Lol 

4_3ilit_A 4 _j1a-C 25 A 3 n I JiSLaj 4-LuJ.I ^j-LaJI 4 _j1a-C. ^y^ «CjI^^LujjI» 4 < n A^tJJ 
.^j-Lail JlIc 4 jI a r, I9 _j ^j-3j La-Lu t^_A^>JI JlIc. 


2^12 




fiLdiall JggaxJI 


^Jr\ J 

2378561923 

+1293658197 

=3672220120 

> 1,1 : + + + + + + + + 


c » 

2378561923 

-1293658197 

=1084903726 

:- 


>ill 1 q , ,.3' «L5jj_laJLi jl ^o>ll 31VI (jLSLoVLj jLflj 

Lo >lllj il_> V cj! il of ‘'•'cdlj > V! •'q ■ > q» 

41nit J^jOLi 31V! «Lstjoj_i »j .c» ^lji>> >1 iaLlsJ i Ltl... m 

lil Lo cQ>l! (_£ jll >jJLi > SjjLioJ "i?j! «jj_ 33» l>J 

3>a_>JI ( _ T jk aSJt . £>all 3JL>. (_> «i_3^»» j I 31L>- <_> «(>!>.» 

’ 

(JJ.S (^j_laJI jl) 3 jl ot~ o» 3 -uLl!I 3>aUI <> 31^1 j»>3j 

^j|> >0 JaJLa (>j^l 3_jL>JI l-qTlSLj L«jIj «i_3^» j l» J-oa. (_£I o» 

• <ii»ij (_^jll £J3 JJLc. JSLI £>all jl 

<_> «(J_o_>JI)) S-sLlIsLi I ^ j '■* * 31VI *j 3*ioi i3j>-VIj oQllill 3>aiJI Lol 

<_> «i_3^Ll<jiVI)) oIj-^-Lj dLi'jSj i3jIjljJI (_> i~.lijiV> >11 j^l>l j-j-o+j- 
4-lic. 1 rl (_g jll l_I»l >£. 3 jI Jull I ~ ■ U> J I Vi >11 ^|>| 

.3jjlfill 3>*iJI 

:>Lj L> dil^t+UI ojuk (> <l3jj2s 







^AaJI 


C^ 1 

2378561923 

1293658197 

* * p * p * p * pp 

JjSliSjti-i - 010101011 

^(slU>il 1 1 85 9 1 3 83 6 
1084903726 


iH- 1 

2378561923 

1293658197 


a# jjw-i +111111H 
3561119010 
3672220120 


-li J*J-' f* Ot Jaj-V c c t P t J*ij V *) 

. (2JV1 <UiJ \j» J*J jL*Jt J,l 

jIjJLc 4jjj i „tl (j_« L^J £-4 

O ^ ^ t * ^ j ila i Cl<— l>. tiJJj Jl^Tu-uIj 4_IV! 

.3Jl^v ^ 1 ^ £^_to 3^ 4_3Luo] 4 _jJL^_C (j-3 Vju 3 Jl>Jj 4_*^J ^Ij9jI 

. 4_$-ujJi]l jl (j-aj ^j- 4 /90 iSj-^ ^ 4_j 1 tilli l Ja-ilo] 

. Jjjjj-dJI 4_JT VJlj 4-lLlI^JI «Q]J ^ n < -^ J ^_j_u Jjljv. ^jJI j_& I JlA 

Lcjj t U 3*4 j-ge-uj 3j_tiuLi_4 JL^cLj ^j_3j Vj 1 ju>. 4 *hU^ Cxjl^ 4JLs 

g—aj-a (j I tcillj ^j-aSLftj ^ ^*4 ^LiLtisellll 4JVI Ul . CjLlUjlJI 

JLs-cV! ^j_« 4 _^LudI Jjijj-dJl 4_Jl 4 _j ^j_3j La ^_^_a C-<_jot_} 

4_>L£ 4_J^M ^vj-Uj (jSLcJ 4ol I^miT.jI I^T CuLu Jlo£ ttiili (j- 4 

ciLu) t <>%\\ CjljLtiulj ■ 3 /11 4 _ulI 4 JVI ^uJju ^_j_u J-tTuTu1 j w ' "J ^ 

.g-jjU Mill <nU~ ^_<Jo La£ t())Tic-tac-toe» jj . eiJLS. 

&■* jl*! 

^ * j jl>» L^jvLj Lijlc^_c t LjjL juTu-u 1 1 > o j <^4 ^_j_u JlII 

, Uj, U 4 .1 JJLLJLj ^ i^. t4_u_u_uj i 4\ <> c. 

4 1 t &j-a 4^Luo] 1 L-uj-^Tl^ Ll uoIjj (Jjl^JLj 4_tSLJ .4 jJuJl>J! lLISLujJI 

^jl A •" * '> * JL^ Ju9j . 4 _uoj_jJI 3Lj_>JI Jol < (i a 4^j-*_ll ^JlA 
ijy SLI JljjJj 4-uLt-uoLjJI 4j^io_Lll Ji-iul 4jI jjfc SjlAj 4_3_ujJj ^jJI 
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pobsJI JsqaaJI 


Jjv jJi3 . cLiLil^rJl 4JVI g-L-Lu J) i t~j JlaVI ^Jjj-Ls 

L^Lul(Iujj Lfc^Lu j_jIj 4_ul jjf *4 JVLj g> U .~w 11 ^ 

. 4j1_3j Jlaj t h 1 »VI tiili (jl£j C--<- » J Lxjj^ 

4_jJLl 1I (Jl—tj>.yI *4_j£ ^L>oVI ^_oj l£1j (jlS ^ *<(2, A 3 

4_j^_Ia_j CjI 4 &1 mi ^uilj g—L-t-j ^>»jVI Lr^J * l^-u^ 4J 4 _uJlo 

aljas-VI ( _ t 3 JljIjJI 4laX. (_gj~ 1.1 a (_yl£. ((JIjJlII)) j_il_jHll 

( _ j JLI! 4-31 oj o i^~ i_dJj£j fw a /--i~i 11 0JjJl>. ^jLa-i £-Ga3 (_yjJI diLLaiajJ.I 

JJl3 iCjLjlSLaVI SjJjtILo 4_u-uLv 3_J T * , ^*~ 1 ' J-jUJ I 4 J jiJ (J^l 434 ^>J 1 Lai 
j-Juj 1950 jilc. (_y^J 1 _JJJJ|L>J! I 3jLi->- Jju 3j)U->- 43.sLa 

Mauchly d^K^Lajij Eckert «d!j_£Ljl» £_a aGLiaU-o ^jLL (jLajjj (j^a (j^>. 

(jl j_£jJI_! j_jJli>.j , ( _ T 5Ljj^a! ^jij-iSLlI i_jjjjiL>. Jjl £jji.| Ja3 (jl£ lS j-JI 

jl£Lal u- ic. 4 Ijl4 dil m 1 11 ->Lj (_VI 4JLuL»JI ( _ T a jGjcj *d j-Gij (_£ jJI jjjJillll 
.(jLajJI jj-a (jjja J 43 l^-a-Aa (^jJI £_uj 
'. La-& 4JVI 4-iJ (JL*-a lJ js (jut jIj (jt m 1 <i->ij j»JL9 JL2 j 

^-a J^UGJI <>a L^^i^lj ,4jVl ^Ij^I/VI aLUid 45h Vjf 

iJUai uVl o' <j^u *5f ^L!j ^1 cJ^l. I ;<«« Ij^af .jIjlcVI 

4^c_l3sIj 3.JJlj*js (Js-Ijjsj alja>.| cr^i l-^jjaaij l ^ jl ^ 4j 3U it I j| 4-ulji^LjjJI 
^ jir" 1 n"t I 4 JI (_^l) _jj^La_j^e-i ^Ll diljlaall (jl 3JV-I i^aJLitil 

4jI JlJI ^ 4-uLi 3 jjs Jjjij ^<u 4-3 jLjj 4L>.jjs (_,tlll ^1 Ji£.Vl 

3jjUs 4jVl .(SjljJl^JI jl-LcVl 44515 4_uL^>JI djLU^I 

(j-J^JljlJI Lr^c- ljLaHc.1 diljljJLlI jlitGlj 4jjL3-a LUajI 

I 3 I % 1 a SjLc. jlj_3JI a I a AJLa-l (jl jl (j\jjl i . 1 " a 

jl i^jsljjjJI (j-a jjs.1 aj^>- (jrll j-“JI (_y3 jl 1 jj3i~tl 4 JLlssI j-a jlj a~miVL 

SjJlSJI eJJt (jl . (1 3aj~itl j? i' j «a- j-i3JI jo3 4 GjLui 4-Laii (_jJI 3jjj«JI ( _ ;r 3 
4^jjJaj i_3j_Lcajj (jil 4-lVLa i43_j^ <_!^jjiLsJI ^t^»»~ (_ 7 Hll ( _ T Jk jlj^ll jliejl (^^ 

(j ci i-»JI (j-a c-jj-Gs (_y4^ ^a3 (j-oj iV-st3 (jLjijl l^jl (j-IaJ aj-U J-*a»5i 

. yL_uj 4 JVI 4 -uj 1 3 1 ^ 1 j (j-a (Jlj-aaJ ^j-°J 4it Jj>5a>-I : LL15 


2^15 




±±sd\ 


3U ;tl oL>*jVLj J.J < nil J^Jj-LaJ! tiJJju JlSJj 

Augustus ((^jlcjjjs |_£.S . A» cLaCLjj (_£ jj| i3jj«J,l jjji JjJLsJI £j_oll ! jut 

Qj^ll cjIjiAIjj -1 air. (jjs jA .1 jjlc.j George Boole «J5-1 ,G»j de Morgan 

i4j^ j1-> ijV 1 cUljiAbjJI CjI j i ( iLc-ut j-fr? ' 1 a ^ j m ^Ls 1 c j ,",c. £_cuLlJ 1 

. JLl JL>. ' ^ c 4_ll Jcl! (JjiLcuVI Jjt> 3 J gjj J lull Jl$_c ' cC 

A-JUlotJ' g_j SJT OlCji 0jj (*-0-01 

cLiSd iib£ clad ^ ^ U 

"0j£" "5jS'tJJl" - 1 

"^Lo-U-I SJ^/ - 2 


"JaJi OUT" " | ^Ji 3J^j" - 3 

l^XJ !S>ic U*> culls' 5-1 j^\J jUa^J olIjit - 4 


: ct^i cat 

Wjii lijjii' 

<_£jA*Jl ^UaJl 1 

^UaJl — 5 

s-lj^rl AS"^>- 

5JJ^1 jf - 6 


cLjJLc. £_>j_ 3 (_£ jJI £c3jJ,I (Jl jLsGI (_^V ,j£LaJ Vj 

<tLa£. (j-U <Li3eJjl3 4 ^^Lc. 1 jcA .(-JjuciloJI J |.Q«1 (jcicciJJ,! 1—iVl 

2Li,UJ! 

Leslie J.L» ^LucCaljjJI ^-y-a\ Loj-i^. i 3 j_iSil.ua (^jVl 

ci)Lc_i^ 3 Hll <_d i ^LX 1 1 uj^j i^i til j^d^ll j 3 (^juj_a jo.1 jj&j) J- Comn 

i^jua. i_il i m->J ^_ijj ill iU<i j_a (Jjj^ AB j»_Geuuul (_£ jJI ijSLtlj 4 jjc*u!I 

j_a Lip j 1 a 20 <~<1 j L « 11 Cc3L^ ' 33.2000 j»Lc. ( _ 7 3cc. 1919 j»Lc. j a .j ^ 
j»Lc. . a i 3 3 a acl U i jjuLo i 3 ' ^JJ 1 5 !->-! j_a ^lu>.| (^,1111 j|ji£.S!M 

jjj^jJI (jSLjj^oVI ( _ J ‘sl3tl j»L^ i4 1 nr 1 3 iAi 1 a ^1 (J-assj JL9 La JLt£.j 1928 

aJLaLau 3 jLj_i 4 jli^iVl 4 jSLLill jLlssjVI jcao! jc3 Sell Brown koj!^® 

^a III LaJ_i£.j . LjjJj 4 1,1 nil diLiLcoJI cljc>.Li IJlj jjljj (jl^J .(jl I Hjl (_yll 









pa&sdl JsqaaJI 


^lf. Cjl_jL_aj>JI 4JV1 dlij La JlIc. iLajLc. 0 y mi ) 4jJL>.| J_^>.Jl1Li «l! 

. 4JLlSjJI ( _ T s cCsLLlj 30 ^1 20 jIjlc.1 

JL*j 4jjL>J! (jjljj 1 n i^ij Ijljjs.! i_£jJI jljJLo (jj 

dil j t nL>Jl JLscjs (JjVI Eckert J. A a. jls ilSLjj^al ^1 

ojuii (JLa^l (<u J03j .^^jLo 3jml 1 ,1 q\ «QJI dl«x. £jtaj iujjjSUVI 

. LuLkL^ili ( _ T a sLujiJlI^JI Moore «j_jjs» 4-mjjuo jjjVI jj-I cr^ 3-WI 

j»l-£lVI (J« Mia La-ifcjJJiJ (^KjLsj dij^Ljl siLual jJia ! jtSL&j 

Wilkes «(JjiSLLj» j Turing «^<u (jj)~ 1 nijj-i <_jjjjiL>J! (_£ jJI 

4_j_1_Jj_ 1SL1VI l- I j I IIIJLse^o jjLc.JLj-0 I 4 Aj ( _ r a 

(jj» ciiljij JLs. (_^l IgX1j idiLoL^JV! 51 ml 1.1 i*i ■»■ iXil IjiSLikj .Sj-^Uil 

•E^ 
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M 


IjUo tLincoln j^SLlJ 4_uJlcj jJj 

^Lc.) 4 _j_}Vj (j-* 3 j-L<-u 3 JlC. . 4_jL_uj>J J_$ju 

4_5j_*-a ^Lc j-Aj 11815 

^j-A 4 -a|) ^^jLj £ Ij^l^lJ 4j^-ge-<-gJ j_du>i_lV I L-O-usJ 

LLuTu ( oVl Ijufc .((Jr\^l^jjl t_jl_3t_usl 

4jj_jL>ujVI LlL*J! cjLajIaJI *1 J^j!j jI_3IL>.Lj 4jjL3-c 

j 31 °> ‘Jj-j (jy-aTuj ^3il ^LL^-cojJI (J-uLlII <Ll3J 
4JLaLc 3?j-«! jl ^LaLc. }L>.j aj-M OJ^ o' q^J 
i^JuJt ^Jl ^ t^> m 1 ^ 4_jJI VI 

4 a £jJ.t 1 jJ Cr^ «4_taJL jj-3eJ V» 5 jj-La 

•Ip* 

51 Jj_) ^^JLc j_jt ^yiLjuil I ji^J jl3J 

\jJ£ Hi O^d a * } ) j ^\ <Ul^J 

£—U3J J—t-oVI |jl_A (jV t«G_jJ_AJ 4_L-£3 I C-t-LJV jj_A 

tAhJ ^ cH- 1 ' £jjIj ^ CjLl1*JI 

tRussel ((J-*-olj) 4 <^^ Lllq io Juk 4^.^_<kVI cj! aK <_y£L>u (*) 
(jLej (jl l_3jju V j ^Vmi JSJ 3^LkJI (JLcj (Jlj-ill ^Jl^I <_yi 4-j| 

JjtiXbj. . ..aW^ j^sLej V(jjjJ! jjjiLJI {ja 4j| (jr iiu I j^ -*> ■ »* »l 

^jJI o^Lk^Vl <> V J}UJI iy 

. 4 / .Irtil (jbeJ 4 jI Jj}L>J! ^ 4 ] 


3>UJ! jL. ^ 


(jl£ A-lxjum 2Lvj3^1 


^jSLu,^ JUL 1 


«£LU. 0*^1 

Jol^ rt Ml 4Jl^ La 

<JJl9 

- 1815 ) G. Boole 
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fUlLuJJ $ A 4uI » Llll<-U L (JjJLdJI V] 4_U I £j£. .lLLuJI 

jotLJLl Jiua 4 _uJl*JI cjII jjVl (jL»_Lu^j Ll£Ls t4lu1Ij_a> {J7 s 4_ul iijjLiu juilj «4_o! 
4J L_j_Aj t4_JjVl CjLu^LjJI ^ L_ujjJ 4_bl u U c. Ij tSjuSLU CjL_uJljlHj 
. 45lSjLu»t Jl>>! Ju ^ If. 4 -lLu^UI ^Jl*j 4 

4_usL>. (L^J 4JL>. ciJJj Ij-lUoj fulCJI 

(J^jIjJl! ijr £i B^ljLLlI ^o-jJLjlj . c -lj, 3Atl ^Lulj jiLoil! ^Jl 4 u (i <ILj 

tCjLu^ljjJlj 4 jLiSLII Lai . J_l>«jVI SaljJs ^j-a Ju-a^LiJI ^u^ ju ! 4jj_LsJI 
t4j^_iL>oVI 4 < mjK!I j^LjI ^jIjJ. 1 1 3iU a L_La Lcj_u_ 4 l^LLu 

^ j-Tt-<-u_a (jI ^y-TJI 4 -L-uJI CjLaL^TufeVl £jA j-youi Cxjl^ 

Ij-UL>oJ ^_)£L . 4-j£. U T l > . V' ^I(Jj_La (^j)~ I <1 A J5|^ glj»flA]l CjL>.j-<Jo 

cJlJI 30 4JLo-jj9 La 1832 ^Lc j*Ju9 £)! *4_j-ajSL>. 4_<_ujJ_a ^| 

tilij dJJUl J \ U <^>l ^ jr i_c (J-ajl La-* I jjfcj) 4_IjjJt 4ulj_». (jA 4- l L v 

• (Huill 

CjL*_aL>JI CJ_iL£ . J_jJLLi J .>.4? t^JLaL^JI ^ulLjuJI Lai 

Lai t !juL>«jJ 4-t.a .u£ (jr ^ (j^Jsa^L>JLl gl <>>f.Vl 4 jJuL>oVI 

CjljLuiwVl J^L^. <j_a t m > i>l iCjL*_aL>JI J^>0 (j^st-aLLaJI 

jJLjlJI 4_ljjjLcu_S CjL>.L>. ^-AJ lju»_a ^o-jJLlj (j_a ^ Jl^_j La £)L£j . 4_j_u jJI 
aVt4 jLojJI^ Jlu^JI LaL oTlAI >"*j \ \ jjl JjulIjL_<_uj^j_JI 

• L y±jL> JLj 3^^^' J-a.C Vj JLa ^Lj IjU^d LL_cu 3^Lc 

£ja i LuLj t 4_tjj_aj ^- i l tT u t Vjl tj-usLaJI ^^_u_alt]l ^LLa_tJI I JlA 

jJI C-uL£ t4 j i ■> a «4 jjLc. 4_i_ojjLa» LJLLd 0 j LllLI J5L>. 

lj) tt i <<^m! glj, aLbl c_*Jj j3j jLllvL ^j_oj 4jj-l>- 4 > n i .(J-a 
tBj, «"ir. 4_<_u^L_uJ I ^_L ^y T ev. 4_<_ojjJ,! Lz^~?3 ♦ 1 4j^jj>- ^j_uj|j_a 

La 4_t^ alj-S^aJI aLbf ^j-^J cr^ 

jj_a ^_La ^JjLj i4 _ju_uLJI j| 4_LaLJI Jlju IjjjLseIIj J-ojlII ^jjIJuj 

jJs 4_a^_pJI 4_<_ujjJ.1 J^Lx I Jlajj . 4_^L>. 4_<_ujJ^ a 

^ ^ I 4_JLlajVlj 4 _jjLIV1j 4-L<-ujj-aJI ^j_ujJ u Ju>.| 14-u-u^U 1 j 4 _jjLj_JI 
CjIjL>uJ oJuk Jl2J . CjL-JdLjJI (j4uH^ La (j-a ^SLaTu 
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itJ&JI ^hicJIg J9J 


t Ijl£ L ^g_ius 1 LoJlIc. 

0 \ /V i”i > 1C 4 i^l i <1^ < ^ 11 / 1 J 


- J*> J-jlj -Cr*J^' ^ 


J-J^l <>a 


dJLIIi Cj1_<Lu_Lsj 4-uslit-jj tjjj-uijlj t4jjJ ljJI ^j-^i.1 ^LbaLaJI i_jl t Mill 

.SjLjcIIIIj 4-C.1 m^I' 

Cj>L>JL!j c-JiSLH ^]\ Jja-ojJI IjjLa ^u-usl 4-uSLI.l dils 

jJL LdjJ_cj . j <g ♦ a 11 (jjJj-411 JL^cVI JU-j L^aj^j ^^111 

4_UJjtJ_q ^I(Iu 2J (jl JfjJlS 4 4_jjJ I^J ^UUJ^Ji J-Lioj I ^-cu-aliiJ! 

ciLlj JlJLJ jL>.|j ^-.uIs1 J-4J OLuIsLjJI (^jL-O 1 ^JaJ £)!j 4jjL^j 

4 ♦ \ Tl—J 4_UJ_I»I 4 —>-l5L1' ^J}1 mi fl 4_J_3e_SLJ t^j-4 J U 3jLU 4 >JlA (J-UJ JlJ 
J-cL^-Aj Peacock «<-dj-£Lu »j ^_uj J La ljufcj) IjuI 4j^_jJL>«jVI 
i^Juj-LaLS" <_y£ Cij^p ^yUJI CjLuIsLjjJI 3JljJl>JI 4_>.J_U ^nmij-a ^jLcjj-a 

^j-a jJl^J! ciUjLJ 1 ^ i < „~<1 4 jjjlUI CjIjL^J. 1 ^j-a Jjamhj J^J 

4_ c. <Isj—a 4 _j_4_u_ljj_I I £_il_LU ^j_a (J_^_LjJ 4 ^>-jJLj Ij 4 c-^JtliJ 1 j Jl_>J! 

fjjj*) Lj^fj Gauss <j^jL>. JLox. I juju^lJ! <l>.j ^yl^. ^^ylllj 4(0LuisLpl) 
(jrujjjjl $ Euler jJLjj! j Leibnitz jTuI-i.Jj Lagrange j Laplace 

.((OljuJu-a^LII)) LLou^La I ^Lo^l Jjj 

4 ljHi>ul (_yJ3 (J_u-s! ^-udLjj (J-o£. C-<-3jJI ciJLLi u-ut-uail ^j_a 

4_*_aL>. <_y_3 CjLjuIsLjjJI 4_jJL£ L^jjJuusI 3JljJu>. 4_L?e_a ciJLufc 
ju^-5elJI ^j-u-uj 4JLl 3 J_al£u]!j J-usLalll ^£> LbtJ Jjj L^-Jl J^ojLb 4^Juj-ual^ 
LojJu^S Juu Lo-tS ^-Lusi 4^J^J J *< c ijyA JuLtSLcu I C-jLui 4 (^JJJUjX.. C_3. j) 
4J_uijJ_a ^ L^ Jj-» (jL£ ^yuJI L ^ u u ufl j 4 jjVI W3“^ 

^_y_b 1 ^ a 4 l!jL uisLjJ 1 ^_yb LlstJ 24 (^jjJuj-C 4-L?e.a ^_y]| ^ JlS 4 4_u! JlLjVI 
. J^ISuJIj JjIsLIIlII c_j 1 1 m'v 


4^jijju_al£Lj Trinity 4 _l 1^ ^Luaj ^jJI 4^jjju^-c ^-tl^j 

1JL4] o^J ^LujIjjJ c-JUs^ 2UKJI ^yil 

4 4jIjJlS j_a Lu_uL(J j!j£ 1 4_L^a ^Lol Loj^Js juIj j-aV 1 

CjIj) < < (i £-Jjl jl Cj^Lj 3JlI (_yU_5e_jJl 4-tsl mi ) LiJjI ^yJI *j L> cilli 

.4_jJlIIj |QXJ 4-jJjJ i m a ( j- c - 4_j_L?e_j i j r c. dJLukll 4CjLjlstILaVLj 1 Jt mi n 
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Lr* U* Cr^i 0-°>*^ J_$J (J^J^ 

»Ljul 4^^>J I J-Lmj I Juj_ 4 <jl£ . **~< 1^ <. " ^ /’.i^ 3j_t, ^ »ii A /1 4_La_oJ ^jJI 

4_l.»_^-^. t«j£LJLl JJ^'Lc.Vlw 4_ja_$u*. u-ulu i . ,^\a Jjui/j t<d-cL*JI 

Jj_» .Cx_j_j!j^>J! ^ cjxu 

3j^LuI 2l^^3 2lul^. j «^1>JII oL^LUl c^>>^4^jVl Ji^t L^jI 

.((CjLL^LoJI eluulU 


j_A (Jj-J-I ^ mmI jJl 4J£ Cjj9j.II Ijufc jIJlLcI 

4—i_i—A j 4 _jJ!jl_u 3 4-t£LLI. 1 4 _l*_3j>JI gQ^t-La 1844 ^Lc. ♦4 _jJL*JI CjIj<^*>Ij^J1 
Jjj IjLJ Lo . J_aI£lJ!j J-usLalll uL.g> 4 jVIJLa 4J 3LalSL« 

4_L^c. CjLludLj^JI «LoL^_<_uI i is-)] L^_l 3 <±.^e.Jl ciiJj Juu 

4_<_ujJ lo 1 * m (jl J^U Oj^£i ^£t 1_£>JLc 1 4_u_uL«_uV! djSLdlt ^jl 


a L4 J ^jLj <j-« Jj? ^_oj <jl£j t j-«? 1x1a ^aj^-usl^ 
(j 1 j-SL-lj jJ_l3 £yz Lfcj-jjlaj Juu 4_cj 1 Ua 3j^311 Cjj-tHu 

4_ucj) qc. I ^ rtU<a ^Ltu (2)~^ (—1^* '-‘- 1 (_£j) mi (j 1 <int lU^j 1 ^LyI 

CjUs^LjlJL} Lusj_uau^j tjiLuilVl (jrU Cj12^L*JLj jUill I Jufc . VJ) 4 uij 

.tiJJj j_j_c jI 4 jJJlc I CjI^MjlII 0 Jl^J ^^SL^uj . ?. Lulu VI cJal-Lt-ol (j-u 

J-jUlU 4_3 jjJo cr^j) ca l cu lus (jl % i < m*v jlSJol 3j_uSJI Jjj 4-^LiLd Cul^ 
jl «3j)j-uJI)) Ju-c ^-j-AL3_d ^1 l_3_j^_*_jJ 4ual41 imiIjj 
(4jju^- (J-^* [£0 4_LcL^ CjVj_3-o 4_c^*^u tiJJj£j t«^jL j ^^usL^-Jol)) 
.^jLjlII ^1 Jiitlujjlj jJluu 4_uJaljj CjVjLuc ^1 <(^1^ 

\1 aVI ^J-j-S j-jJL3i! l_3_j^uuJI Jl>.LL! 4(J^j 4_3jj_Lai ^-lJo 3^^ 


3jjjust_«j Juj) ~ \ I 4 -LLs $:Lui/l (j_o 3jjuJ! l_3]L3j)) :3jjiil Senior jj_j_Lu_u 


^JuA (J-^LjlTlj .«^J>U 4_juLo 4 <a H cr^J ijjLuaJLl 

J 4-uJaljj 4Jjluua I^IL^uv^uj 4Jj_3_U 

«3jjItJI)) 4 JuJi^ W ^Jl3r*< t n ) (jl (j^-cu tLA^-usLut] 

tjj^euil t= :4_jJluJI jj_c^JI ^j V*< 1 m 1 4j1 mi <3 jj^u .w= 3jjiJI :^l 
^ J VImm (JJLIjlSj . ^J>U 4uuLa =r t4 _»-Tl^-U 4uJL>. =P tjjLuaJLl 3jjJi ^a —s 
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uJjjJI ^bjxJIg Jgj 


<(jl) <_3ja»JI JjiJ (+) £a->JI j-ajj i(j) <■ fit-mtl i_3>»- (JjJ (0) i_!j_LaaJI j^aj 

: (l *)a_diui ajjUiL jjs jLa 3j^ai s^pii l^u ^ 

W = st [p (1 -r) + 1 - p] 

(Jli-aJ (jl ^-xSLalliJ CjIj 4| SbgiUI cl)Ll-a-*-ll £jaa^. (jj 

I ^>1 hi II 3^H_9 (J's i*i i jaUaj jjfcj ‘l_lw 0Ja>.jl j_jaajJI 

JaaLtiJI (j^LaJ 3 V-LVI CJ-^- 3J>2jj 3I !^£l 3^ ‘tl 3j.'^ > ~ IJ^VJ 

/<La- a x tsi) 3_lj1_lj 3 i a IS> 1 $* (_£l : < _ ;T j\jiiLl1 i 3j> Ill'll <UVjLi lg« a 

>2laj J_w u' ‘ 1849 jilc. . ((jijl/ ‘ijrA^a ^ i<tlLL>. 

( _ t 3 dil j i^Ljj-Ll I jljjjiI i(_^oLiJI i_iJjJl 1II (jrljj 4jahtl 4 j».jJl!I ^1 

1854 j»Lc. (_y3j • I J-iljjh ( _ r 3 libjLs. Cm h i nl Ja3 Ca-il£ (j^JI j_ijjS 
4_u3 jjl>. jJI The Laws of Thought (j_i£LiiJ! 3 rcj|jja) j_3JI 4 _Lul j .V i 
jl CjLc.j_a_>J.I 4-jj_h_Lj dll j i>>LjJI 4a>JL*-a J^ljjs 

JLll . 1864 j»Lc. (jjs j_a-*JI 3a (jrtJLJjVlj 4-*-auLill iJ js Jjj ^Jj-L>- 

‘U '"jV II jLijJI Cj-^ 1 (j j a~ ij V (jrjjj-ikjil Sl^II tillljl 3a IjLa-lj 
. f, g aLallal 3j) 3~>- j»LaVI (^l 4 JjL& Cj! jh^cj La Ij-JJ^ ^ag iS Ij 

L$] Lbjaa ^jL£ I jl Ijufc iJaiilLi VI 4 jjJlZL]I 4jahtl 4 » «It LijJLa 3SL ja-Ij 

La (JJLa Lai a" ft I 4 I a c, 3^ («-l jaal^ll -3V-LVI ^tr^ 1 l S^-i 

aVj"r.l 51 cjL ia*>LjJI a La 1 c 3^ Cy 0 Cy 1 11 3° ‘_ 

i4j 33^ 4HilSLa ( _ r 3 ^aiiJI I JJt JJ . 4j a 4 iT (_^5 (J-a-«JI I Jut 31 
j»Lc. Claude Shannon ^jLLL jj-L5 i 3 mi~SI Laj-ir. 3 ^ Aatl 3 j-2JI ^ VI 
0^3!^ ‘-tUj t_r^ u^J »3 _jj jy>-j 4.1M >j II jjljjJI 3 _i 31>UJI 1937 
3L3 IjSLkj iMIT La^Jj) o"~ 1 »j-Li 3 L-uLa ->g»a ^ lio-L LalLL JljjLa 
4JLL1II 4 11 nL-uVI jK 4 VI ‘ ^ 1L £jjo tfJi^lj J.a' 3 jjLL ■ -I a 3LJI 3 3-a.c 

.^I^JI (JU ^ 3 j 3 dl J^UI ^1 3111 

jl ^L! a., SjLil j-jJl; atSJj ,aJI jLlil jaapJI 3. 3a5LUI Let aJsJJJU V (I *) 

,>SL4J ajj J^SJI JaVlj i^jL»JI ^aadl gJLc ol oSLa 3-p.3UI £y> iLCSLUl oVjLtil 

4_>JLjLj 4 tr~ . n 1 3' II 3at-dl pfa tfLtaaJJ 5 m SjLiVl (^8 llA JLlVj .(aljLaVl 

.tja iV~ll ^4tl a i M i iU a 3^ ‘a^Lc.1 Sjj^jdt aJaljtll^ ^j^tl 
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L>.Liiajl 4- M I nl^->JI t _y£ i a U ^UiJI dull ^aLIij 

(^jljiUI JjlII j»Llij i- |J I .il^aJI j>jir"mi~j .^LllII (Jjt-iia J^ju i a_N Lolj 
jl>.Lj jj! 'd ^ jJSU ^>SLa-> switches «^_i3LaJ,l)> ( _ T l£. lXaIxu 1 «<* (jV 

^ jir" t II~ !j£Lifcj .(jUa (_^l «OFF»jl ^"3 a :(_£l «ON» LaJ ~-cr'~J 1> 'Nj l£ J l3 “1 
_JI 3JL>. 4Jila-ij Oj «ON» _JI 3JL>. 4 l~i alj I I a A > t-> a a (j-caJ3j <- m i nl 
SjjJlSLU j|jac.VI 3jLc. (_jj_auL>J! JaL*JI (j^V mi!I (J<ih«ij).«OFF» 

3_i^lSLa jIjlc.1 jIjlc.V! ajuk jjSLIj (_£j_<iu«JI 

(' w" ?•" * a (J-l 3 (^jLoJI ^IkJLi 

jaUiil! ^ l^jlihlSLaj 9 0 !jja 4j j miiOI j»lj2jVl (j-CjJJ 

Sjcali iCOmplementS « CjLaj»Ia» Ldaj? La^.^yjLiill 

(J^ (j-uSL»j (jl (j-aSLj 3-iLaJ«J! a jut aljL>.V . JJlc. (_yl£. NOT <LAaJ«Jt 
Jjl La£ i0 I ( _ t LlssVI JJjlII (0 j! I Jj_ila ja^j) «bit» «Qj 


X (J jJUjt] 1 

NOT X ^UiH 

x^l 

' f 1 ^ 1 J 

0 

0000 0000 

mi mi 

-1 

1 

0000 0001 

mi mo 

-2 

2 

0000 0010 

nil noi 

-3 

3 

0000 0011 

nil noo 

-4 

4 

0000 0100 

nil ion 

-5 

5 

0000 0101 

nil ioio 

-6 

6 

0000 0110 

nil iooi 

-7 

7 

0000 0111 

nil iooo 

-8 

8 

0000 1000 

nil oni 

-9 

9 

0000 1001 

nil ono 

-10 

Jl ^ 

*»r* yj) b Y te ’W 

j" JS~ J*-t ja : i]^%A 


L.f t Sij-iJl Oi*Jt S-ApUui J*1 dlii JT. Sd> 

. jAi u* Ji 


45^1 








jl-jjJSj Ijl I .1 J t l (^1 (j-0 (jJUlII (_y3 <-J$KJ,l JJl*JI lj_2j 

(_gjjl 4 i •• Aj IjuXI jAj *jl Mijtl U^aol UK 4jt3^a i. , < mtcj jsUjJI <U+3 
jU^L. (j-\_»_i-!l /■o4l jj-0 Ijjj i-Ij-v Mi«tl JjlII j»LKj (_y3 tLaJLa-" , n't 

^ jL-Vb JjUl of tft • 1 jKaj CjIq mii 11 (4jL>.) 1 * 

* 102 ^ cjLU * 101 ^ CilJ-Uii * 10 ^ jU-I) 10 jjuit 4JUUI 
,^L ^ jl^Vb JjUil ! jl 03 ^LKil U .(...* 102 

I jfO^jJ^o^iXP-fSjW^jC 21 ' 22 ,32*.. ,0)^(2 .sjull 4UUUI 
JJjlIIs . JJjlI! (_y3 4-*3ja (_£jUuj (,j+*l) 3^3 (_yJI Lc.^3j^a 2 _i l_+*j 

(jJLKJI fLUdl <yj Uf. 1x3+10x2+100x1 ^jU+j l£j_U*J! ^Lta-Lll Ja 123 
.^Ifill j»Uiill (_yi3 ! jKjkJ .7 (_£jUuJ (_£l I xl+2xl+22xl (_£jUuJ I I I JJjlIIs 

J-Sjj: *. ■ i- i -s ej 3 j3 <^31 U^3jj: 2 -J (03j J£ <_!>*Ui *(Jij-*U3l j»LUill ^ LK 

tPI 0 (L+ 9 Kl of tj?- 3 - cA9 !U* 

3JjJI <U+3 3 JlJ fcj (jl o^U-l I jUi . J-aJLa I jl 0 M 09^3 <jf e^bill 
^ e^l flKUb .. 

oisai^j 8 7 6 5 4 3 2 T 

/-& *a 11111111 

- 2 7 2 6 2 5 2 4 2 3 2 2 2 1 2° 

- 128+ 64+ 32+ 16+ 8+ 4+ 2+ 1 


:OR J^ilt AND J*jJt *Ul*s$ NOT 4«i»t 

«jl = OR» Ul (jjj) ^ i«~t «j = AND» *UKUo^K(_y3 ^jj+",n‘t 
jtilo ( _y3 Ul . (_ r illl (_U*3 « V = NOT)) (_y3 *(U$+K V UaJl».?) ( _ t 1*H3 

‘-‘ilKta j «4 j3Ui a oUU^.» (jA Sj^jll i^jUKI! o^ I J&> 

. UU-> 

+iiljl jJLi L^jjUj (jf ( _ t a 3jiiU it 1 oLUKI *?jlA p^AJ 3j_o. <l2jjK iKUaj 
NOT, AND,) CjUUjlI! o- 0 4j*iUia 4_il af. 

4x.jaJta J^Li. (jjs 3jU a j-aa IjU) UjJ 4 jI (jlsj-i! .«Ll*sL>. SjIjiJ (OR 

jjl o^”+? U ' a o^ ‘KjacJ 4 la~ * ,i a 3 jj ,■+ ' (_U*3 (_,+!! ^uUl! (j-a 
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(jrpLk tOFF ^ jl ON J^^LcVI ^ oj^} 

I jl ^jlo-LLLa llJLLa IjL^ 4 l_<_jjjIl1I Oj I _j (jOiL>JI 

j_j_4_o. L r JtS ^ (IjoJj Ijl < n 4 ^ mm (^l) J mi! • <ntl 

^-L4Q»J (AND) ((J» JloIj <7 4 I^\ . jLpJI ^-4-5 (_ySLI ON 4_1Lo JC_JjLUl 

^^JLc ^jL^LlIU IjI l_4? ON oj^ cJ s juS ^ ^-uLUI 

14 g < 4 ^j-4 jLlII j-4-i (jl £)IjL_uj4 ^LLa <«i^ (^-alll) (^jIjll! 

I Jl£-Aj ( j-« ^L^La j-lC jl (OR) «jl)> (JjVl ^lUilil j_lC <JU3j 

}L£ jl jo*Vl ^LlUI j! <jto*Ll 3J,I Jo*.I IjI 3j!j jLpJI j-cj 

•.JjjoJI ^ ^fc> j 1_4 I j_Aj ON 4 JI 0 . (j^o.Ll3JLl 


AND UJi 

5J...I...7 Sjb 

ON ^Jliil £^- 


(£•) 4i*Jalll OR 

tf jM* <> S J b 

OFF ^1 j ON o^iaiii J^f 

( SW ( A) 


—►SW-SW —► —► !OFF 

(A) (B)—►SW(B) —► 

jLlIII 4_a£,j»3j 3jIj ON 4JL>. jl h a llILLa Ij} 

^tj-O^Vt Jj-JLJ 3jl jJI £jj-2 (j-4 *=0-4 4JO* IjOEJJ l_3J_«_U 

jUI jLlII ^4J V ^SLull Jj L < t, 1 L_£LJj . ,j >>«.\ 1@«>*♦ < ^,>.r .4 

jj^>-4 ^ JlC. j| (^ 3U m JoJ^jl) I _j <U j-cj-J La j_Aj tjLuJI I Jufc l-4-»]j 

jj_4 I 4_j^Lj (JJI_La . ( (j j_3_La_m ^-3-to.JI) 0 _j 4_I 3-AH La jLuJI 

tyJut* Cal j ^J1 AND, OR, NOT 4_j_3_La_UI oLlJUaJI d! Vjt* t L^o>La 
^J-3CJ LjJLjj 4(^jL*JI O-aJ loJI 4_j ^JotJl^uJ jJI I ( yc. c 3h-^-4 
CjLJUjlH 4>JlA ^1 LJIjj /< L 34 4_ul_uJI jl JlC VI ^Ir. <UilaJll CjLJL^aJI 3 <3 
. 3Jlo. ^ i r. ^-jLlTlJI JJulII <Lj_jL_l1JI ^Ij9jV! 

Jjl JoJI 4 >Jl^ . 4_3_l3_>JI JjIjo. (J3L>- LojI A j3L /11 CjLlLjlJI 

J£J 4_LL3II cjIjIjJI OUTPUTS (oLw^JtJaj) INPUTS (ca^ijii) 

^Jo-3 1 11 (tj Bj A (Jto^Ll 3.4 liaJLl ‘JLil Jj« <». 4 j 3 L>} 4 4 j 14 r. 

^c-IL3-!I 4JL0 0 ON ^^LcVl 4JL0 I j^ajJI (^^o*.| 3^-4 

Oj ((J-O-Lfl)) I «4_3 _l3oJI Jj! Jo.)) _j JjI JoJI 4>JlA Cm 4 « 0 .OFF 
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^bjxJIg Jgj 


.( (( yaU.» J1<u 

i4-ulj_3j Sjb OR «LiL4jl1I (JjLSj La£ i4jl i nl i n" SjIj AND 4_iL«jl!I (JjLSjj 


Inverter «(Jjl£Lc.» 3jIj JjL 232 NOT 4 j la»lt iliaJ.! SjIjJI Lof 

^l"3U ' (jjSLj (_y3JI 3JUJI (jjs • D34 jLlIII j-as ijLlLII 3JU. (jjiSLju 
:cjVL>J! 0 A 4 I 3-2-uL>JI uJb 4-JliII .OFF (0) 3JL>. ^ 


AND 

OR 


NOR (NOTOR) 


a s » 



ABA AND B 

A B AORB 

A 

B NOT C A ORB, 

1X1-1 T 

1+1-1 T 

I 

1 0 F 

0X1-0 F 

0+1-1 T 

1 

OOF 

1X0-0 F 

1+0-1 T 

0 

1 0 F 

0X0-0 F 

0+0-0 F 

0 

0 1 T 

j< NOR_ 1 NOT OR ^ OFF ^ 0j 

ON yj. 

1 1 ol»j>dlj j^JLLUi (*) 



. NAND _■ NOT AND ^_j cw 




dll i I a » II tfj-di 3L£L*^a l j£LaJ (jSJj i4-JgaJ! cIiLlUjlILi 34_jjJ.I 

jl cUaL^I j*l Jiir" (,iLl AND, OR dlljlj £ya 4jLaJ»- jjr*i 1 „Ll 

olXA 03^i 

(Exclusive OR) «_g1» <ula^ 

IMP -1 .>»"aV| a , 1 

EQV j2l£UI 

i. m 1 nl_^>JI 4_tij_a (jjSij Lo LJLc. (jjA.? 4ia djDLtc. cj^Ij cJLla 

4-A*j«J! alxJt, (j-Liuj (ExclusiveOR) 4 jjj^>J! «jf» ^JjVl 4 j1«j«JI . 3j_ufLt! 

DLs dUdl 1 » t~ j .« JLs-lj £jl La-4>}L£ (jSLlj jl JjVl L«!» 

pt •%.! ~ 3 11 LoJ-i^. jLlLII ' V 3^j «j|» J 4 J£l«J,I SjIjJI 

J^LSill 4jUc, i^tb 4_ul!il! <LjL«j«Jt . Jls-Ij cJsj ^ (ON 3JL>. t _^£) ^ 3D a 
q j q u .>0 3" p» ;Sjl 1» || 0 ^ y gj ^ jJI ^ 3 U it I EQY 

I c. 4 I a~ 1*1 Uj »l iA~ 4^1 4_ila- < J 4 l"i a 11 SjIjJI ( _ ;r 32 lj£L&j .«P ^ iA"3" 
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(j-a) 1 LLcJlIc. < L ** jLuJI j-4-> Bj A 

Loj_Lc. ■ L 3 a jLuJI cJaj (^JLlII j| Jj3Lc.Vt cit-uv 

.OFF ^ Lu^-Lq jl ON £_u3jJ! ^ ^ja ^Lula 

<dULl 5jljJI t^Lc^ldVl <lJUc. ^ aj IMP 4_jJLulJI 4Z<JIZl!I 4_dLa-*J1 

t^jLvLliUI La jJtlij ^ylll cjVUJI ( jj £ jLjlII jaj 4- lU _ « JI ^jl^J 
. OFF j-ll B j ON A L^_t^ 03^ 

^jJlj U U1 ^ 3 l^^_*J,I »LUaTLaVI ^ j-g-0-4 4-JUaJ! oJlA JlLa-J 
^ jr -A »1 <>T<4V1 4 - l U- < J 2ULU! 4_uLj^JI 3jI jJIj t«q JljJu^. p IjI» :3jLl*J 1 
. 4_<_u ^-*a 4_3jj_Laj A 31.1 1&J3 (J-a-JU OR 3jl_i 

3)L£ Jl^Jj . I—LLsLJLj ^JLc ^itS"! <- m < »1j^>JI j. 1 *m > <n cJsjJI jjj-cj 

fui (j 1 (J_l 9 a <>.->- ^ 4 _ujj_>j 4-4-t-u CjI j 4 j^£Ls 4_aj_La_La J^L-La 

4_dJjia La jL llCL 4j^SLi]I a L /11 &J_& jj Jl 3Jj . 4_i_u_u 1 Ijjv. ^Lu ^_uj 

4_3j-*-4 jJj 4j jJ ^Jj t^ r (^1 ^J-3 j tjj_ajJL ( j U m J jur J 

^Lc. (jjjLii .i j I LsJlIc. - a a jfc> /^ 1 ojigj J-iJoj (^Lj <d Aj aL> 

j-ual—L « JI JJlc j 3 Vi t Lg_alJ Vi 1 »l (3^*-^ Sljl j_A a 3)1 1937 

4_aj3U! Cj!jI jJI JJlc 3)1 3^j?c_j c^l U>~ , >.l t t_jj_<_uL>J| g.l_LJ 4 -oj3LII 

3jIj^>JI (jA (jJaAS *j 3)i Wt < «il 4 _jL^ ttiJLIi (jA j^VIj 4_3Kj 

. J1 Ur.VI CjjJl>. ^yJJ L^cLajjl BjJjlU 

Cx_L5tJ l_JJ_<_uL>JI . 1 ^ i r. ( _ y 3 < X3 C_<_u_u I jj>J I J-^Iuu 

Hardware (^jUI 4jLj^) (jr ^ 4j^a^>. 4jlSwo 4jSUrll cjLj 1^_*JI J»<Vi 
^Jj_j 3)^ . a j 3 U < 11 , „ 1,1 1 ^ #C ^j 3lj| 4 JLl5cj La IjlAj 

c_jj_«_uL>JI CjLuIdIj^jj ^yjLujpLjjJl J)t«uUj 3r\ J JjL>- Laj)^3a 

La jIjlLo! ^LalAl 3)_a a , ■■" La ^aJ jl^^l 3)^ * V 

. 3rLL^>JI 3>aJ-A 4jj^Ajjk 4-ta-A 1 CjL (jr A> (j)j£ £ja c_j^_3j 
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15 


(1924 -1912) Alan Mathison Turing cilujjj VT 

tfiOLcv J-L^ L4J ^ \ lLLujjj jjL5fcjl 

Stoneys j-u £luj 4JjLc 4JjLc ^j_a 



LJLIo 4_uV £Jl>» JlSj . »1 a \ »11j jtuij ^ 1,1 j 

Trinity CjLu^LjJI 

. L^_l£ (jL<_ujJu ^-luj <L^_>JlSJI 4-lISkJI 

<tT JjVl ^JU.jJ.1 <> LJLU Lajl^j 

aLul ^ miU <03^ 3_}Lc 4 j jJ CxjI^ 

(J_u_i_<_uj3 Juu La-t-3 ^ t <-^jt L»o 4-tSLl^ , ,.tl ^Ir 
tCjLuIaljjJI ^ni^l (j_c lLLljjjj ^-seJ Juuj . 4- i KJI 


♦ 4-JSLll 


1 ts^^r mi 4_j3 j^Lj-o CjLc^Lc lLLujjj I 

LaLoIufcl M AU LaJilc. j-lC. 

5^1jJOt (<0*3 (>, 4i0l!0! oIj^VL. !j_u£ iLl “ Vl 

^ Uais 43i3Lu,T J»I O^Vj .^uUT <> ifVj.i^gtsjj^ct 
o-a t£ '- L o;> i cM- j-a-k L** uM ^ 



4-t.u-fl.J j_A (jL£ (yCuLUGJ 4jLp. jljCLal 1953 ^Lc 
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* I j ^JuXI j ^ *"• ^ : La-&j Jl_j_>JI lIj LllA LjJ I ^JL»J 

(J1936 1 $ • "<^ 4JL3J.I ciJJj ciLujjj cjLa-&L.u-a c-ul^ 

V^l ^IjlcVI U^ 3 o±? (; pJlj t«c_jLai^tl] ^LUJ! j|j*Vl» 

3_}Lcl jl t4-ge-LTLJ ciljj jL£) .3_iJu5e_a CjLla-C. (__£ I ^|jl>.Lj l. << n^tJ j| 
jj ^Jj 3~ - 1978 - 1906 - Kurt Godel Cjjj_£ 4_jj_ta_Ll t3_cLu-o 

(jj«C j jlj t"\ 1 < >, q 1 >H LcLq_i LJLL jjSA j I 4-j V ^JLjt^ cjLluoIj^JI 
4 Jluu wLol JlLo lg~ r nljJj L^JjIjj 4_J LluJ. }U* <-LLLi jl£ * (LaLaJ }Lal£ 

1-4JJ Vj 3^1 ♦ 1 I J -5 ^ (jr^- ^LaTuk^U lj-u_a lILujjj 4>Ju>.j La (jSA 

jL.lTlA.VI jlALb ciJjjjjj 4_aju9 ^jJ! ^1!j jujl>JI Lot .cjL_lALjJI »La-UJ 
£_aL jj L^L 4- tL - t Jl &jjb e^j-c jl31^ .«3_}Jl>J.Ij 4HjLJI 4_jla-*ll>> <?j£Lj1 ^jJI 
jJljlj lil 4 _jLj ci.1—Ljjj-J 4 ^j-A.| 3jLj_jljj . 3aLa£j ^Jl3_u jl 4_I^U 

jJ _}JulII I JlA i_iLui> 4 j_j_lj 4_Jl£ c_jj_^4jL>. 4 U Mil jj La _}JlC 4_a-L3 l-j! < n~*. 

.^^UsV! ^ L&^ajjSL 

l11_Ljjj_j jl VI 4lLL3JVL L£.^Lj jl *4jujj _ij_3e_a tiUli IjLJ La^jj 
4_4JJ_33 IjlA ^-l/^ 3 1 ijy IL>. 44JVL 4_UJU La t 3 t^>j ^ jr 3 I Jju 

Jj_se_a iiUj ^a-Jj 4 lLLljjj 3 4_ll j-C, ^j_JI fJ£u . 4 JlUI j-* Lj*>* 

t (CjI a Ktl <_^ VT CjLLa CjjJj 4-j1 a I ^ j I j_a ^CjJI ciuJjLstil j_a 

J-aJU LaJ_Lc. l_jj ciiJjjjj ^_jLj 

.Ace 4JVI 4 >JlA Ch 4 < mJ jT < (i mi iLa 
3jj^.j_a cLjL^ ^1 3 Jl_j_ 2 wjJ| ((3j<mi)) CjVVl jl j^Jlu jl JuVj 
j <1 ml (j^j J_a-iLJ L-x-u-ul jj>JI (jr A> 4 jj_3JI I JlA j_a CjLlLuM^JI jA-I j I 

La_^ 4 jl_L<_u!j l_x_jJIjJ j_a l_3JL3j c am I j->JI 4>Juk C1 x_jI£j . 4T_?c_j 4-tSLuiSLua 
s:l_jj_^ALilj jj-AjIjJJIj 4_j_LlA_aJI 3j_3JIj 4_j_lAjVI 4_ujL>JI (jyi^- CjJ- allc.I 

(J-l>JIj j-t-uJI 4jL>.L3^a 3j_LSj LaLa-J 3 JuJl>. 3jALb C^jlALb lLLLjjjj 4JI Lai 
^Jul^l .^/Vl j^uVl ^1 3^ 4jli4J cLiKj .3jSuUI oWl j_a ^LUI 
jJl3j ... IjSLaj JlxIjJI Jl>.IjJI 4^LaL j-J-a^cTt^ ^JulII jA 

JljJljv. ^ 0 )l_t_4_u ijr £i J_a-*-LI 3j-^-3JI oJ—& ^ jAtTn-oI Jl 3^ ciJjjjjj Lai 4 JUj-j La 
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jSJ* ^1 CiLfiJl 


■ L 34 jJLju V Lgjf lLLujjj 4JI L$j t 3 <ss7\ 4 j < nL-uVl jjl 

- a j 1 ♦ 3 j £j| Lo J£^ (J_4_uuJ 1 J 0** ^_u_u^3 i a I JlC.VI 

£Jufe ij? -A U L0L0J jj-2aj t Jovlj-o ^1 4 o1oa]I 4ajo>a La I ULUj 

^JjaaJ £)^>-4a 4 jL^ 1 («QjLlII j 3jJl>JL1 4.i1qjl11) ^yz>J jl (j-iul Loaja 

TJl_i_x3 j_Aj i4ju_utj CjVLje_o ( jr LaJu IjlAj t^jL-aj^/l (j-c *^Ja J_o_*JI J_?e_a 4JI 
(jVI 4 tijtsu fj I .4a ^j_3j jjI Cj V3LI £>^-oj li JuJaw n 

caj_<_uL>Jlj tCjl o K II jJL*_cj i^LjSLjLojjjVI J-li.ua]I 4JT :dJLajjj 4.IT 

4a5c_oja £)£Loaj .CjIjL Mill <<00 (^aL-naVI) (jlaJ-cVI ajuull 

. t 34lT< V j_j_laJla i(42a Lj SaJut-o) CjLiL^C JaseoILl CjWI 0J1A 

ijLSLfl i^JL»JI j!j_UVl ^^-lj^JlII I jl>*Ij dJLajjj 

Laj LlILc. Ls 4a_oj) j!' J^LUl ^-1] j L t \ ^ji£^ / a ...Am J_or. i__ ca 

JuiS .i_3j-LaTtjl 4 ^jJu 3 LLp* 1 (jjSa L$J Jo?cjj i4Io^3_l*J L Ja>a 

100 ^j-o <_jj_2a La 4aJ lI (jL^ O—o- i^IJ uTllL ^Jl L_a42a*. Ijj ^llLo 

4jL-aVI L-iIaelt-J JjjJaJI (jLiJI £*Ll 3) 4_a La^ (j-u-Ja . 3jicL_u-4 4_alaj_a 

CjIjL<2_3 ^ 11-iJa al~ Mill . 4] Laajaaa ^jJI ^jlulijl 

t Cj I j Liai I jaL-ssI 4£Lp. t^rQr L i 4 ^ 4 ^ ^] ^L1 i3jl < < mII l^j) 

ij^-suz aJ lC. Juu JU»Ti Cxjl^ <_p]t) 4H>-lja 41 Mil < m 4H^>.!j <_yj]l 4.15 Li.HI 
1 ^ ♦ list 4^u!/jJ! CjLj-ud J_*_j ^J-^a (jL^ Jl3^ i( c_a]ljjJI CjIjjJ ^j-c 
CjIjjjJI CjLLo JJlC 4^ja-u L^Laa '-LU jJ 4JaL»_a .4_<_aa_a 

.0j^luj «.LaI CjljjjJI _}JlC ij? _uaatJ t4JL_aL_uJI Ja-uJo 1 _AJlaj o-ojcj ^ jy IlJI 
4aljLa3 jiitJ tJ- lLoj l^j 42 AaXI ^jLujiVI 4L<il<uH Jjj3^ 

clUa <_ylc. 4-ol <**« 3lr, Jl£j «41 or, ^Jl ^j-lula £_jLj 4 L nL nil ^_Luojj 

jai4> 4.LO.LJ 1 4-lSLtTu-o LaL^j JotJ {j I ^SLoa 1 Jljjv LiSLuISLlo ^jl : L^i j_3j 

( jr 3 4 £jL11I l__i_^j (jlS^ .lLLojjj CjLoLoIIaI ^JL>.J 4_uaLjJl dal^ 
(jL£ Uj . J_uv ^j_o 4 aLloj lajJ mio VLLa-a Ljaj_o t^JjjJoJI CjL^I t nU jLu_u 

J-Laj (jl ala_cl Jl- 3^ t 4lu-u 4Hr.L_u dal£j CjI^I j i nil i?J l^J Jalaitj Juja 
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±±sd\ 


jjj_j LajL_Lcj . d tt U < < 4 _j J mi j ^ jJI (J_u>JI 4 jL^j fjjujsti 4x.L_u 
4_<_uJ^La ^4] (J_<_u^j La LJLc. (2)1^ t^l (j_a ^jju] jl ^Ju^j_al^ 0a Ls Ju-o I 
1 ^ ♦ 1^> 3j 4^1 < nfl i^r^3 J }Xj_a 25 4^Ltjj-a ^ys^j .j ^<u t L3 -lu .u.a 4_3_u^M 
t^j)~ <<itl ^.lr. 1 A /, -^> -j[£j *4ZLu ^Jl IjljLc La 4_LL>- <j_a 4 _jL$I<jI Jlju LjLo*I 
^jJI 4-ujJij ^ j) tsi**sj 1 4Jjj_LaJI CjL^LoJLI 3^*-^ cr^ ^y-JljVl 

.(j-jUaj £_)jl J-d-* 4-^' • «> * J-Uja (^jJI a(jL*JI 4-La £>>* 

. lLLljj^j 4- L a- * J e-Ly-Zj ^ I ^-talLa j.3\ H"j 4_3jj_Ls lLILlA CxjI^ I JiSLaj 
(_j-3j «4-5j) i mi t jl 4 _JjJL>J 4 Ji-jJLalJlj <-Jal^-cVI ^-u-alb ^LalL^VI J-ila (j l£j 
. 4 j ij_a (jy ^ l^_Lul_i_a Lu-t-u 4 ,,, 3 ) \ $.^jui ^ (J ♦ * < (2)1 ( _ T ^ 4j^Lc CxjI^ j-aVl 4 jL$j 
4 ♦ a jlj_aj CjIj^I La Jiir~ < m a 4 _uLj^_$5j 4-uL t a ^ c-JjLjcHj CjI j) < < mI ^La Jl 33 
LjJj_La 1 ^ * \xs-> ^5La~J 4 ^ L u m UI jll^-il 4 * 2)1 L^_i£ (J^L». Ldj_La 

Jio Jl 3^ . IJa>* Luj-C t_jjLseIl]l 0 JlA (jl^J »«UU (_^ 3j^l^HXI jJJj 

4_c.Lx_uj 4 _<_uj2_Lj 1 ^ CjLjjLL^j ^Jiitlu-uLb ^Lj^SJI a^LLaJ! ^-j-^j-a ^3 ^LlLa 
4_aJiielu-ol ^JlII ^^L-aV! Jl>»! . £c_jlaXI (jiaju a^LLaJ 4-LufcjJl 0ju». 

4_uLu_uo 3^Lc 4jjJ c1<jI£j . ^_u_uLjj_JI J_uLu-«j ^JLa jJb oJJb ^^LLaJI t_jjL>o ^£> 

0 Jl_ U ^_u_ 1 (2)1 (2)-^ 4^1! jJj i4_JjL>0 J.LUI aL(J I aLu_oVl (^_uJ, 

.j * M'j 2^' OJ-^ ^-^Lj_tjJI (^oju 4jljL-o ! ( jr Lc (jl ♦ 4 t4jlUU (j£.^LU (^Jl^I 
^Lc. (2)l^-jj_>- (_^ tiU5 (jL^ ( J y-b l_ILj_a Jjv.j ^LjVI -L>-1 ^ Lu -a (_y^j 

. 1954 

lLLujjj Jl l L > o ^a-J t 1939 ^L*J1 ( jr ^ 4 -jjLlII 4_Jl1jlI1 c_j^_>J! CxaJjuI LaJ lIc. 
j-j-a^Hil 4Jl (^JLc. 4jj-t-uJI 4 jLc ^La^. (2)^ *3^^^ ^^-Lu-a (J-a-»-U 

( jr ^ 1 —l-UJ' 4_uUlV1 3^L2J1 CxjI^j .jJulII CjljLi/1 jj_aj dJLaJ 1 »n ( jy Ilil 

4_a-^>»j-J (_^J1 LtSLuLajjjl ^ ^ j • ^ U JjLjjjJI (Jjj>o 4JI ^ Jiir" < <n cJsjJl ciJJ5 

3^<?j Mill (j^_5 Xj-lLc, (J_<_o^j (^ylll 1 4 JL_ujJ1 47j Mill ^jJL La (J5j 

(_y^ 4JV1 (J_l 4 2)_a 4-t5LuLajjji 3jj_4-£iJ Lfcjj-aj lIL^j t4_ul5Jl 4^jJ,l a U>, >,1 j < 

V 4_jLi^ 6^ iU^I ^ r l. J±^\ Jz ^1 
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jioJ ^1 Cilfijl 


J_& 4 t ^ ^ 3 JlC. L<-u- 4-> 4-lVl £ J-A f^A 4_2t_<_aj j_JL>iJ^ I Jl£^ 

.4_f^l *jt^J ^jVl £jj_akl ^^k JJLail * Richard Lewinski ukjJ jjLLkj 

i_d_£ ^j_a jka-~L-j lLUjuj *4.1 VI ^Jl^J loOj_a-» £_u-^j I cJLuj^j 4_a-$-a OjI£j 

Jlj-L? ^k. Ll^jj L«kSLiUVl LkJt 3j>LkJI ckK ^1 oljLiVI j^j 

L- 4 ^JJ ^ Ju^Tuk 1 ^j-LAjUll t ^ iauSLi (j t C^l L>~ . ..1 * 4_aJ)-l»-<3 4_o..j_a 

^ a r (( Ju9j . CjVLa-IoVl ( j-« (jj-jL^j V t" <»lj tkiJIj 4-JjUJ.I 

J tit w jjuJI ^1 3jLj,! kk <>j) .jJJLJ! 4iVL 4kUVl 2UVl jkkVI 

aJT» jkVI <> 4kUVl SUVl ckK jkia t 2 UVl Uj^ij <pJI Jlki>U 

.4JVI eJJb JlLa J-kU ^aJ^kl t _jkfc_tfuJI ^-JaJL lLLujjj £)1£j t«ci.L(Jjjj 
3jLj_3JI 4-C. j_a LakjoJ (^GJT £)_a 4-JVI 

kSjJI dlk ekk^J a>o 1 a $ ? a JkJj . JJL>Jl (J[>»«Vlj 

4_j_jj-j L^_jJI Jo.Jlj La j’j-aa 11 j-illl 4.IVI j_A>j tJj_<_uVI JjjjLukL 

Jj_<_uVI Jjj Jl_LuoJ I 4_l^-<-uj Cu_a JiitTn-u' * 3^ 3 mi a ^JjL-uj ^jSLtTuJ 4 o.^_5cj j 

.CjL>.j_5t_a 1 g '1 a ^a l~ < <nj Cj^LLjLaJ (L&Jj^j) 4_IT l-3-gojJ aLakll 
jjJlj (^1 4olo. (jjj 4JVI oJufc ^Ijiielu-ul ^jLjlII Mill 

. L^JLLl ju 

<j-a (jSLalu 4JI jl£kl ^1 ^Lkill ^LtHsl tilljjjj 4_c^-a CxjI£ Jl3J 

. 1 3 \ mi a 3 j 3 j mi tL j <(^ak ^k)) (jl (jjJ L^jj-3-u*Ii cikj 4 JLjjjJI 
^!jJtIu_u! (jjjjj 4. 1 . 0 . 4 1 Mil 4 jjI^^j 4_Lajjl jo ciJLI3 (j-^ ^ jkL_ul Lujj 

4JV1 (J-3LOO aj *4 _j I Jl_lj LjIjo (^j_aJtj) jjoo Lufc . JJljlI ^yJt-U^ILll jJl>JI 
clkSLaj L^Jljlj .^jJLusVl JJulJL ^jjLajj 4Hlao ^jJI _}JulI! j_Jj_a cuk 
. j-jju-oli 1 ^1 j-L.kiiL Lai (j^-c3feTJI ^k^LiJuu LkoJI ^jJl3j 

CjLst i^tl Cj l_Lj_aJt3iI jlj^3 4_jJ_a-*JI ^Juk 4_k<_ul jjj 

kbjlol lLL| La-jj * 4_u_uJ^_a 4oe_pJ ^Jl ^ jJI ^_aVl t3j_a 

4_3_to 4-tlaJtiI (jV ^_a^tj ^1 ^j_a aJuJI 4_jl_j 4_3jjkJI 3j^ 

^jl Jj-3JI ^jSLa^j .^-ptxoil c_jI^_>JI ^^Jl 4_c^_<_aj Cjl_Lj-a^e3j| l_ijL33jj .^jI jJI 

. LluL J^j-u j_al jjfc CIO Jo. <_jj_<_olo (jyk 4_kxJI ^JlA kb j_aLj_j 4 _jIj^ 
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3)I »j ^ iGijJI CjJjI I jl_3 . 3j_*Lj_tIuJ! 4_4akj ^^y-tTuil CjJlpcj^ 

1_Lpj>JI jljukj V 4JVI jjLj UJk i4_S_jk>JI L>^9 

^1J V< < <iLj 4-a-j^a- <<oll {_y* ^jjJlIJIj c_jjIL3j L$jV t4_t^ 0 .»j3j (^JlII 

. 4_J_2_J_4l^tJ I 4-1 L-ujJ ' 1 ) 3j.L-£ 4-C^-4.4lJ 1 J ■ ^ ^ t U 

.«CjUK 4_jjj>*Lip» JjI gdjJoJ lLLujjj 4-<u^q OjI^ 4(3-13^1 ^-L»-Ujj 
4 <i ^ j a cj'j <?j mi nTil JJSjIj j-^1 ^UT ^jjJjLjfcj ^jjjjllll £ry>-j 

c-iLa] £JjJo*Lj clLIj (jjJjLSj Q^uLLaj^_jJI 3)t^ 4jl£L3 

ijJjjjjj ^1 , ,,| i 1943 ^Lc JjVI i <3 < mjj j.^ mi 4jL^j .3j, flj Mill 

^_<-uIj lJzjjL 4<_sjl^JI jjlsc-o ^JL*JI i_jj-<-uL>. Jjl £j^H».| 

^L*_us 1800 ^ i r. t_jj_^L>JI ^^- T l jv 3 ^ 1 . Colssus <1 t 

. (3j-l»-.^ vacuum tubes 4 _u^L>. oLaL^s jSLtToj) thermionic .j^^»j 

L^_Lq tU <n J-^-xj <_>j-£iJl JpL<uLj t ^ < 3~ a kjJ_a o^J 

3r'-^>* >“■ ^ j r. 4_IVI U 4Jl_i_ojJ! . LjLatjl 

uL^JiJI c-kiuj . jJvT '"" L;r lc 4 JVI ^Jl 3jkuiJ! cilia cjU^ju 3->-Jlj 

( jr 3 < ^ 1 3*n c_J j-3j 4 > n4> (j-o tilt- LV .aSjJll 3j 3j <*>> ^1 Jiir"i < mL 

4_*_Lj_£ 4_L^_(_uIIj_j 4_IV1 ( _ ;r £ l_*_« ^_«Ljj_iJIIj ^_<^>ijj . a A1 "4. ^ Ij_a 

4JL_ujJI (j-ajj jcJjLlII 1 o ^ a 4« lJu-oj)) ^oL» l-£jju 4!lUj Jsaj^_<I> 

. 4 JL<-ujJLi aJs^vLc. cjI j ^ (Jj<^>L3 j ^c,~\^ > ^ a r.,,, ^uJI 4 _jJL^jlII a ♦ < *t-s^ 

j| 4 L^LitJ (3^-^ ^ 3 jLl>. 4£.j-u±j IJ_u 4^JV! 1^1 n 3)1 Laj 

L>L>. 4 U r »l4 _uI!lII 3-4A 5000 Jjulxj lUj^Io tjj* jj_ojJI 1 ^Koj 
. 4 _uLjJ! jLllvI (J Jul^j CjIjLllVVI ^ r L$-£k-3J . 4_uj ig^ 


c^-jI^ 4<-j 1 r,,^H 4Jjl_3il ^IjlcVI 3 ^ ciLujijj c-,:^ Loju£. 4 1936 ^Lc 
Jk>JI 3)-* 1^3^ i -r*3J jL ^ Cy* - LuIp 3^ 1 L>«Jij-ca tiijjjjj 4JI 

JjLa LcLki 4^_ r xIpljjJI it 1 ULc ^IjJl lLLljjjj 3)l£ JlII . ^-c.1a.H 
4-3„upj Jl_Lcj .4_p-jlUj kLajjj 3)1^ ^jJI 4 Bertrand Russell J_<-ulj 

C^l U>~ , ..1 i^JUUj3 jJl>. C-jL<-uJV J i j^>J 1 4JjL*-a 4dJjL5t-« 4lulj a A 

dJjjjjj 4 _j (^jJI 3)J * <Lj-ojj!jj>JI jJbjS>. tiJjJj 3)1 
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jioJ ^1 Cilfijl 


. L^JLs. 5J| in a ^Ll£SJ tillj jjl (Jj _ ^LlcsLsJI tlsVLrsJI e SJt Jia 

£jjQ 4_c., j_<^j5e_4 jSLju ^^yJLc. 4J L^aXI Jl3_<j (jl £>£L$j 4jI 
t4Uj mi i CjIjU-%. 4J1 miU 4L^oo jjfc 4jjt^j ^jl ^Ltstj La . 4JVI Lfc Jl3_u 

4 Cj Lg-L-L-l] I OJJb 4_lVl ^-L(J ijr SLI 5jUv Jj|_3j 4_5fc_tolj CjL^-lLu fU 
t4Jl 1 mU Jo 4JVI ^Lm t nl I jl 4 jI ji'JII (j-°J * LjL>* (jl ' LIf ■ jLJ l1c.j 
4_!VI a L>, „1^SL^4 ^_lC ^ 3 <^> Lr^ ^ J ' " a) ♦ I Jul Jscj ^ L^jL^ 

CiUalCJI ( Jol jl) «3* J_3j)) (jJjjJJJ 4 JI ^jJSj (. 4-lVI ^_1AJ 1 JljI ^jSL^- 4 J_l£. j-Aj 

U-£ I Jljlj 4_$_jJLslj L^J ^J_3jj I Jo 4_La_u_uJ CjI j_Lao ^Jl IJoj ^ jy I<JI 

1 $ K 0J>^ t3jjj-(JaJI C.<-Jalal Ijl^jVI 3» JJlII j- lu uj 4j1jll 11 ^yj) 3 jjjl1I 1 $ ;< 4 J 
*L$jl Jlju lJlS jlJI ^Itr. 3jjl^ (jr^3 * Lfc J_Lc Cc3j9j j ^Hil a L 3 11 4 jljLJ»I 
V CjLj-^aJI 0 Jufc £)l .4 _jJLlII 4 agll LajI fcw )\ J^lo J^c ^j_3j VIj 4_^J»I 
. J_u_4jjl! I Cj VI LcLa_i j 3 *>-33 

3 Jo-j di-LA J_^9j *Vjf . £.ljo| 4 j^j <j_a cLbjjj 3JT Qjfiuii 

CJLlA t LuL . j-oljVI jl CjULLoJI ( j r A I JJlC JJ-4JJ J-l3j ^yUJ I ^SLeHil 
CjLaJj^J .LL4- ^ j_&j (i?j_LC l M <>m ^L^IjVI (Jsajjdi t-JjLs Ui^) V 

J_A Uj 3jilj^ 1 ^ 'iK 4J 1-4^ 4 L 4 IC £Jj-A 4 jLSJI 4J^U (J^Uj . 4j Jl>.Ij 

jj ^J9j t <( 3 Jjv Ij 4_Aji*JL» £XAJJJJ . J-Jj-1,1 t-Jj T (SLa 

t LLpJ 4 _jLSLII LLlL' j-jjJJ (j I cr^ 

tc_3JL>JI dj^tlLj data cjULl-lJI j- uJ u 3jjj_t^aJI JlIc 

i-Laj^ Mill ^_yic. Jjjv jjfc L« 3^ 4 _jLSLHj 

.3j_c JlxIj j-Jj-o jl Jl 3.4J e_3JL>Jl jl ^L«VI <_yljj jl < Mjtl jl 

■ »»i 11 ^ Jd j«read ~ write » ^yu Ij 3$^ 4J VI c« f LJ1 3 1 I La I 

Ij-3j J-Jj-U Lr^ JH^-L Jo-1jJI j_ojJJ - £33-* ^-*3 Lljj_x 3 4J^lo ( jj* 

jl «3 j-l*_us 4-uLaj.Lt.a a • U> a» . ^£LtIiJI 3 Jl>-j ^Jl 33413 

iJoljJLlJ CjI^jVI ^u> 4 JVI cJ 3 ^uu ■ L ... I^_aI IJJi£. jl 3j_3_CL 

4_3jLjJI cjLLLUJI ^LL 4_LaIjJI 4_Jol jJI L^iIL>J Lt_u Vjf 

UUL3 ^yldl 3jujoJI j-^ljVl jl 3ju joJI cjLkxll ^1 jo ", nL LuL 4 L^j ^j_3j 
.read - write c>° 
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jUm m»i UJriUI 

(j! ^ J L»" , 4-Jl ,^S\ jjSLaJ * 3"^ ja>*T VlJ-UJ { ^ ijjip Jt3J 
. LaLaual Ci I <ijtj 3 JT L^aj^ 40j_*-a I g« a Jj-a-"i 1.1_l aLaJjiaJ 4l*mVl (^C. 

i_j£jj (j I "ilaLaajj LuSLaj . Jl JjjJI I juk (j^ 4 jL>.VI 3^ o^-aJ .1 Cy° 
4_a-m_d_i_ll ^_al <■—1 i II K»_i (_^jJI j-ifcj) uJLp" j' *"'" • " a (j ■'-J 5Laas 

SjjliLail^ .(j-ajkj j^-ij (JtHJ (Carl Rogers Jjlfi bLal^-l 

. SjiLii-a. SlalJLa (jjs L^ajiLisI ^^ill (j-IjVl 4a4L>ill JJja JL*a Jj_jj 
OJ-jj-II »-ij*>» ii—sj-auLsJI £jjlajj L$_a JO JLO 4 -uLlII 4 jjL»JLI La! 

}Laa>. a 11-. ♦ \ 51 1 *^UJI 4 Li i 11I j I t«jl mi" 1 nil )> 1 1 jin Lai! 4JIj 111 

di^Ls-J-U ajuk (j^a (4 j I J I jJI dLa-KJI) ^LlU! dll aKII J .iaj-ai. 

4 j I a » 1 ^-aljj-all Q a j 1 1 _)1^>J1 jLlitJ^ .4 ! 11 ILi^aa-^LJ dljLJuL^ 

oi .49^L*JI dlj dlaU.)M (j a 1A1T1 (j^n dljl £ya JJO. £ya i4-ulj uic. 

5^5 ((Q^aJ^I» La! i3jJL>JLl «4 j5>.VI £ya 4^.5_aaa-a» 1 )5_t-uL>Jl dljllo-l 

4J5J555JI dl^l m i " t n VI Ld 0 . (4 * j t-ij La^O l) I J^-aa o ! (_jO j->- 

jjj-jjJ! aLaal jl mm mil i—jjjjiLaJLl 4-LauLjjJI 4 aj U5JI ‘(_^>- jl mm 1 n a 
j-d 4a*JLta L^aLi HJj ■ lusj (jSLa-iJ ■ ^ At-»l «ll ,&£.Jl 1 I o^ 0 5*. (jr^ 1iOL=di-a 
ajj-ii JatU oaaaj-all Ij^aI 51 Igj-v5a (j a i^iTi iUa~4 4j 1 nii'i (51) 4jgj-v5J 
J£LiJ -4_>JLiL-a 4 UL. j! mi" 45^55 JjlI adJjj (j^- ^^LaVI j| 

jl <~i ~ 1.1 II J-O jjj1 tiili (JIjjcjj dj-aa I^La jj-Sa 4 lsLaua 

.4iTnia 4-uLfcal 3 jj i^i; j I JaO oj4 

«Lj^Ii»9«((jj»§j» :A MjUmiHI UaJI 

tiial (j^a JljV .. *3>a>-5j j^ll^jJI La I .j_ii>JI ^1 j 1^-1 ,,, A ~, tl ■ . ■ . t-» 11 

. LjT ^_*_j 

L)J) ” 1 a 4 j i t^r, 4 l^°^ ^ 

* i—LXXll _3 

... ... fiJb ^ t«j 
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jSJ* ^1 CiLfiJl 


LaI * 1 ( j_4 4 j.sL>J1 Cih libJ l>- d*\l~s a l_j| 

tills jjJj t a Ss J^LcojIj JLvjJ! ^Aaj LiLp-l t ^ j i>\~ ■T y_)| La 

(jL£ li] 1 of. (_j.II J-<-uj L$J a < mj Lu_u «r<»L yill yi-bl 4 -usL^j JLakVl 

ejjt (jl 1 .(j-° 

♦ L^J 4_ljJij_aj till t_j |jjv »^jL" ,,.? | ^_ua_s! (<irt*<tt ttj 

4 " *_a Jujl La i tills *"< > -■ til) I ^j_A 4_ajL>. t Z-u£ :(4£LvLb) 

. t_jix^l C< a nn^ 1 Is] tills j_uG (_£Jla j_A 4 t?jt?^v 

(j-ajJ La 1*m mi 4_aJ (jl mm < » L^l ^jjJuuslSj til)] . ^aju ,,. ^ < tl < , j . L11 

^ cr^- 

(j-C L^-jJJ tl)J_^ol LaJlJlC c-cjjJL) 4JLu2_>. jj_u iLJ lJlC :4_jjjjJ! 

.^_lj_i£L) (jl LfcJuj! .tills 

4_LjJljjj La (jl .(jJ-V ts^tn IsLa (jl (jVl ^jt-u • »l L-t-ulaJI 

. La Jl>- ^Jl 4 _uu-o 4_a-$-a L^jI . 4_LlLju2J La (jLL^Iu til) I (_£jjufuj (jl j_& 


(4«*A$ j) SB *ri jL~iXt Uftlf 

I i Ljjj-L. Lgj] Ll .j_l>JI ^-Lu^a / ..a* tt t <t^tt 

. 4 K mi a tiLjJ (j I J-aUc. I Still Ji£> 


(_J-^ (_j-*-A ^_J_1j yLju^s j_a ^ K mi a Lgj] . L ^AJU :4-J^jJll 

S^JlcL^A t±L£_AJ Jjfc ... 3>LL^I L<ini (jjju yjj-UOJ ju>.t ^ jJI ^j-LA 


4 K miU 4_*_j_lL La Sji£l y (jl tiltSt-A^ Jjfc < ntf rtl L-t-ulaJI 

41 a f tiJjb ^-la->- ^ jJj LuJl>. c< nlL JlII 4 LLaln. :4j^Jp! 


cyLi jj-astJ y^. n j j- a^kJI t_j4 j] . yj ^L*_LJi y yL. 

jtiwf IjJvJ_A 4 _l£J i4_tj>.| yjV j-aVI (^il_) tills ClL>J JlIIj . 
i4jl JuJ! JlLa till jJ Ju-^jf y y jV t-xJjJL . UMLI (i (jjj 

.1^? y] J J i n" Jj-aVl QJCJ i^l ? 

SdJJ dl! j I jLxj :^jinti'itl ■ ■ j ' t-»11 

1j_A ( j^a 4jl^r" ( nl {jja ^ {j ^9 jl (1 i i n">- :4jjjjJI 

ip^£- 3j|jJ l£Jlx£. (j-u^ ) JdjJ 
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♦ ciJjXLJu-fl jx j-y>- \ ' ^ ‘'• II L ■ ■ ■ t^Ti 

... IjSxj ... 

B 4_<-u-L>J' LaISl>.| jJu-aj ^ ( jy jJlj 4 _i^_l>. jH] I j_X 4 j>JLslI,I 4_jlj_lLj jl 
t>JlX t < I . 11 Cj IJ i ,1f. j| jJuJJ .^cuAllI t ^ / I . 11 CjIjLlC. LdL^J ^ <>.T< 
Cj^?L>JI tlcJju>JI lUll <-,c-be T (j d(-p») CjIjJLj LjjjIc 4_Jbfcj 
ciJJIi 4_>JL*_« 4 j I JLSj jl j^_4J CjIjLjlII t> JXj . (4-/-<aL>J' 

CjLjLj*- ~ < «il LaLxJ JlIoj j! 4J^U 4 j! ciJjjjjj j_Lij 4_^>-j 4_^_us J^jj 

t> JlX j_j_4J jL_i ciU ^ 4 < nj ^ J< Mi l SJlSjlII Cj^L>JI 4_£>.Ij_« (JjJ jLoijVl 

^ 2LJ^I oLL^V! 

?trill* tri2! JA 

Jx : 4_u^xf ji£Vtj 4 _>jji_us jX jiJ VIJ-«-u dLujijj ^jla Jui] 

^ull jxLtiu.il jl) jLuj^/ 1^ LxjL^I ^If. 2 >jjL9j jx.Lji.Uj ^-Tl^Tu 2UT 4x1 < 

^ylifcTu jl claj-tTuJ tj ^ j *11 t_j|j_>JI ^(L^JbxJ 4_jI jL-ujVI ^Xju 

^yJJ Lix ^Ixtj .«j-tiijjl))j «o^M» jx 4-S-u,^J,l LjjlS^t jx 

1 J I mi i (J^-t-uJl . 4 _uL_uj^I jxlAU 4 jlj_lLjj C_t_U_u 1 j_>J 1 4jt_ulaJ l_jjjjL>«J 
^Lg->1 (Jj? <<^^-11 4_>JXUaJl j-4^j 0^* iC-A-U-ulj^Jl 4-AJ.llo 

tjXLtTu-a CjI j 4_JI 4 x1 < is~> jl . «4 _jjL_ujV 1 jxLtTiil)) <Jj^* ^IjJI 

L$jI jjJ j_oj jj/llll .4JV1 4 _*_j_lLs ^Jl LujJaj LtK J-UU jl j_c 

4J| jX <_Jj_t_uL>Jl jl tJ-tisL>Jl CTt-3jJl (jy^J . <( 1 V Ml)) Cxft_l_t-£3 ! Jj 4J| JUU 
i4_uL_ujVl 4-uX jJl CjIjL^U 1x1 jj I JlLjj jf L^J jSL^j 4 £j_>JI 4_ul j 

JLj_a ( jr -& jl < m i!vLl ^yjLj-jxil ciJjl < nil JlIjj 4_t5L u La jj j V1 4 JI 1 <i»tlj 

:i_jLuJI (J_<_u_»J jLtuVl L^j ^j-jj ^jil cjLUjlII ^JSLj ^j_jj ^^^ (LlaLaI 

t^J^fc-t.^ jt JjL-u) {, rtjhnll SjLc 4^LId1j L^jluTjjj t jtUl 

p 1^* ^ 4Jljlj t^j^jj jjiJ^Li,l J-t-u-U JlJJl>- *La 4^LtIsjj t 4Juj_jjj ^1X1 
«:!j-^Jl j-® jLp 3jjLIaJl 3 j_jJ1 ^1J VT > mLj j-o P m 

.jUJI 

cjW! 4JL_ujlI 1 jl jx Llx jUuj^/lj 4JL<.u_*J 1 (jaj jl_l>.jJ 1 jj_jJI 
a^uni ^Uj^i cLUjJI jLa:)/i ^ lk buixi juOju 
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^1 CiLfiJl 


jj \ c, »U> «>»tU tiJJij (J-caJI I J-u jj-3j ^JlI! (jLoajVLs 
(J_$jlII (^jJI (jLt-ujV 1 4 jJ ...4Zt£jJLt 4-C.Lt.aJ I ‘ Ls 11 />> ^J_l<_ JuTlJ ' 

dJLLi (jLaujVt J-4JUJ . J U *T\ Lfcjjls £jC. J 4-JVt £)t J^bJ 

^ t MiJ (^jJI j_& < <1 iVl LcJuCJ . 0 ^-jC. jl 4 ,.. *\ .}Lju_uI 

cjVL*_3jI j! ^LujVI jt 

J J A~ tl £j_a J-C£ ^ jr lc. 1 j > < 4JI j_& d" ♦ j . U.' i_jj_<_uL>JI £)l 
i nj V 3 Jl3aJ,I CjLI i „>JI -i J^C ylalLauJ .3 Jl^jlII 

J • a*) Ij_fl jJzj £)l ^jo/LlII ^ ♦ a t-Vi i tij V 1_4^ UUj t L$j ^LtcJI ^j-ollll t- < Ir. I 

<-_sLicJ £)l ^C.1^ Vj . lJlSjj gj m< I ^Jla ^^ylcj ^-Jl 4cL_u 24 i—jLuJI 
. (La-Jb-t, J ♦ nil 41 t miUj I Jlj^v. 4 <y t^U 4-iSLuLajjj VI 4J1 1 n*tl £j~a Jl».| 
4jI . 4_j£LjjL«jjjVI 4J1 mi»U 4 1 mij j ^ t c_jj_<_uL>JI <—jj_lx VJiULj 
♦ ^^.tfa-t-ll (Jjt-aaAlI _}l wLt-CI JJ^J5E_« 

^Jl (JjtcJLj _}J_3j 4_jLaaJ oL^^lj <—1J-auUJI ^J>-T 4_jLaaJ ciJLufc 
4_tcLo 4 -lLv jij) < <^♦ H (^jLuloI j^JI) ^ alt II £jl c—J 

^Jc. CjLlUaJI ^j_4 4c.,j_u_a 4c.,j_a^e -0 (J_4 4-lL^ju ^Lj_4JLj BjIjlII 4_L-£>L>JI 
( jc. CjIjJLI l^VL 4_uj^5cj 42LLd JcaJ! ^jJ (jj (. 4^L^JI CjIjLuJI 

J_^_ju t_Jj_aoL>JI | £j ^*' 4_^jv. (j-oj .(.Hi <il jj>JI ^V 4_uj^_3eltil 4^LLaJI 

4_^L>. JoL^jl (jrlc- L^aM^ . CjIj_C 3jlC J-3 aJ! 4Cj-ao 4Cj-aaJ 

(jL^LLaJ L$_a <_jj^oL>JIj J-1*JI .4^11^11 cjLjjja^JVl ljL n^j 

JijLi-JI .^LaJI p j >~~< 11 1 *>^4jLouj (^Lu^ltSLlI) ^LuIj^ 

S^Lc ^j_c t4_p> 3^Lc ^j_c JjVI j_A ^^^j-uL-uVI 

Jc >-jj (^ajv 4jj_tiaC ^UjJI jj 4jI cillj . 4_o* j_ic 

4j| VI t4_ujj>. 4 4^JajL 4_Uj-« 0j akj . ' A^lj3 <_-aaoL>JI 

. L^-Lu (( d \j , >, r )) 3 Jo* j Jl>.j3 V 

. j_jJ j-l<-JI 3^Lc.jj ^ULlIVIj j_^jJI Jila lIjLlUc ^_y->»-JI ^ISUI Jl>. 

. 4_ul JlJJ 4ioLauJ g < m ftl (JliLtTuI I <_y^>* (jr^l < M IrHj 4_La_Uj_a^c.LMIj 

t_ « J < <nj ^JVLj j * «1n J ^Lc.j_iVI j jL4.ll 4 -l>JI CjLuI^LII lL^oojI c-.«-LgeT(jj 
4_pJI 3 jUI 4_iL>JI ^ jl^u-a ^ jr Lc . L^Lj£jJLauj c_3_xSLlJI ^1 
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. jJIjUi] £ I Jl*JI Clise-u i U> ~ t \ J_x:Lc (jj-Stj jJj 4 Jju 2 _Lo Ci i tijl 

(j-u <<7~i11 J!l4 4 4-4^. I-i 4 ot^> iLj 4_uLj^_l^JI ^laill jj_4l JljJ 3_iLclj 

CjL^^LooVlj Cj^_5E_<_u t jLulII ^ CjLc. J>J)*7 i it 4J 

^Ua—Lll £jL>* ( j_a Cj^liwjL^ (jy-A> 4>jLjfc ... La>j-lLj CiljjVlj 

^La! Jluu (jl <GISLcLj (jl ts~t* 11 j»Uaili (_£jl».VI 4_u_uL_u^M 4 4 < nil 

j-&l 4 ^j-4 j— l!l^ Ji_jJL3j £)V1 Lu^L4J 4j I 4_j3 <-LLIiV L 4-0J . (jal£b) 4_<_unj 

^_H_J 4_jJl «£_}L-£a_4» £Lcajl C-t-L>- till j l_4-> 4-L>Jl 4_J^VI 

j_jLu^4 £L2^1 JjuULj Jl£j . iSj-z *'' CjLJL_ajj ^j r <<o~l CjLjJLuijVLj L^la-lOO 
lli LJl |jL^j>. ^^ySLIj . 4-oJl 4_5e_tajV!j L}UJ1 41 1«^t 4_ulj_ 

^4-5C_3t_J 4 4 4 <<Q A 4JL41£Jl 4 3jlj (j I (StU 3 < U 3*4 Lai*. 

4 ? Jl_& (Jit-4 £LAjV (J-j 1 <njJl Cjj, < <m LiL^ . 4_p- 4 _lL>» ^Jl Ijl 
( jr JL^_a_l CjLjLgr ~ < nVl (j_4 3_iJ_5C_4 gj jj I (_yic (J*4 jJVI 41l.l] 1 

^Lbej) L$_a3 <_jj^.j. 4 j_i£ LfcJuu ^ylll obUeIu_u^fl cillj 4 ! <>>3Ujj 4 L^jJI 

(^y.5 dlAJI ^Jl Uj_CJl_j <. > 1 ((i fC, I Jljv.j_j V 4-jI^ t(l Jl>. (JjjIs ciSjJ i ' 
(^)LjU 3Li ^4 1 M*WJ JlJ-j| (j-olj 4J (jl^-O*) <( l^_L4^)) ^Lul (jlSLcJ 

(^LjuLjI 4 jJI jUj £j I 4J £)£L4JJ (j ■< 3 m (_y>- Mill Jpllj (j_4 <<^4 

()^.3-l3->- j i^-v- ju j_Lc ? 1,1 Lai JjI^ Jj-3j L4jj) . uLsLxi-lJI 4_ul j Lj^L>* 


(Jjj>- J.4-^11 4 I 4 c, ( jr ^ lLLojjj ^ JlJJ-J (jl^ L4 t lo u^ILj ^JL»j Jl>»I V 

jj_3E_4 tiLli (jlaljJLaLjj .(4_a>JI 3 jUI Jl£Liul) Mil l 

^Ijl 4_jI j_A (j-^»-4-tl _j j mi 3” II (jL^ 4 4 14r. ^S 4j ( mjIjJI 4 U-LJI 
(^La^tdJ 2LLU1I j| Ji^Vl) 41]Lie ClL^J 4C1 I jJL 2UKL«UI oju* ^>JL^ 
i jj^H]| 42Lstj 3j^s -l3HcI JlS L 4JJ 4aL^ 4 4J>U L^IjjI 3jjj 
t—)j-t_uL><JI (^\_j ^L>aV 4jj^_t-^]| 4 _lluLluVI (^jLILj Jl3 ^-ISLlijJI 

^4J (^iJI ^.ula IIjJLl (_y^ 4_ui llil cixJ^Lv. | 3 JlC. ^ Jl£ a7>'°> JjlxIILjj . 4-l>JI 4-lL>J 1 j 

. LaLLlLu ^1 j rtl 4-^>.ji (JjI_4_4 Jlj^Lj ^4 t U:T 
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16 


Jl 2 wI Ljr & binary assumption 4 -jj-uJI 4_uia^ 

j ;^ ^ 1 c. dxJj_IL<_u! ^jJI 5^-uSLII j-U I 

^Jt 3 i I a \ | ^c_j^ 1_) IIjia 4" /<i A 4 \ 3 c jLc.ujVI 

J-5tj £)j-SLJI I J_A Jl>-4_jLj 

(JjLc 4 -C.J_lLo CjIjLlJU lLUj L-A-L&J ^ < 

lUi »jlU» (jl j^jJI !jl xa 


. 4_lJ Lt-u-J 1 4_j_c^J 1^ 4_l>._^JLI 4-u^SLI I jJl 

£yC. 1 $ '( a Jlj^IjJI lliStt-lJ 0 JlA £)l (j<^* 111 

3Jlj>.jJI Ljj^La 4_*_a jLSfc-J-jJ C-<_3jJI 

^jLjijVl SLp* ^I • 4 -lLuoVI 

(LjVI ( j_c) 4_jlii ( j_c 4ibe-J Jj**- < .n 

Jj-saAjl 

Jl^- T lj La J_Lc oLcij t*~i}\ 3 CjIjJjjIlII ^j- 0 1 3jiU 

jl j Lt l o Vl 0 Jl_& £)t (£)-£ ijj »U jj 

I (jA> » I tl £_a L^-Jmu 

L^_Lu 4_J Jufcj }Lla (Hegel) J-?£_uk JuLlajj 

jJlujjj j_A ^\j i^i tl lj_A (j ?J x4- l^ l > J1 jJJl>- ( _ r ^ 
. SLjj>JI jlji a**m<V JoJjIlIIj JUJI 


aL*l c. 3 (Gilbert) 


IjJLj_3 4 \ 4^imi1jj <L^>ULj L^IdLujIj 4jJl>- 


V 1_L* 


.jjiijUa^L,. 
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^U-Ju ^jLlJI ^j '..^tl < ^ tl | juJlLj 

^Jl ^j <<i^(l l ^ Mir. ^j_oLlII Q^Jil! £>£• dit^- u 1 a^ ‘ a ol_9 

♦ 4-31 mm^I ^a-» La eJu-ajJ 4 _l>.j_a ' J 4_JL_4j 4_uLjj_^ 

Cj g> 3 Ls 11 4 _<_u!j_} lJT £i Cj Jl>. C.<-Lv ^Lc. 4_jLa Ju_aj 


* 1 g >j)jj ^j-A ^-cl ♦ M»yi lLsLcuJJI t-aLSuSI »2 jLU L^j 

. J. J) ( j-a UVIj tBecquerel (J-jj-t^-u) J_^ <j _a 4_»_Lu_a]l 4» u>Vlj 

^j^. a-LIj SjUl! 3jjJu>. cjIjjJ^JJ (Jjj-LaJI Jl^_a J. J Thomson 

^ Ljjj_u^ll L_uL_u? <j)l I juu ^ jJI (1911 ^Lc) 3 jJl 1] Rutherford (-ij^j^j) 
^jj_A-Lll Ij_a aIjj <_d. Sj (^jJI ^jLlo^VI ^_aLjj_JI ♦ l £jU! (jjSJI 
(jj-t^LAj-la j- p ie-A i _ r 3 CjJlaj JL>JJ I JlA C-Ujj>- ! 4_j^_>j ^a-AI (jl VI . I Ju>* 
,JjJ\ (a J U J ^ 11) 4_»_ti/Vl c_3j_uI ^' JiitTn-u L> ^JlJj_i_aI^ 4_*_aLv 

4_ia.L>.j 4 _jLl>. ^ Jl 3I . 1897 ^Lc (Braun) (jjlj-J 

U-A-> (jiniJJ-aJ-A ^_J_UJ^LlII ^j_A L^LJjlJJ t^l(j-A 4 _Cj^A 

. (l_JL_uJI t -U ^tl) jplSJIj (c-cjvji,! t * /U rttl) jtjjVI ♦ U ^11 jjIjLa J< i*<i1j 

£jL(J^ jLjUJI LlU-'v.j SjIjJ! 1 ? dlf. I I Jp3 

(JSLtluj 4_u Jl*_a a ♦ U. a) L L La La-io-^- Lunlaj 1 jl_3 . jLpJI <—sLajI Jju ^yTo- 

4_5t_dslj Ji ^ L-kj-t-U <GjJ_i-sD (jL^ t (J\J (MIa C-'-lL.^ 

Jl>.j /aj . ^plSLII (j_A ^_a Jl£ La LLlJu £)! tilKi • ^jjVI 4_a1s_La 

c O (| J^ a 4 t^> ( LajLoj-a (jl (2>^-A^ 4-t-tTuVI aJ-A ^j^-t-u-A^ia 

4jj-Sfc-tHj.A i Jl>. 5j_du-a CjLjj^>- {j-a 4jjSLa 4jui»VI aJlA (j I (j^_u I ^UalL-ul 
CjUj j-SLU Jl^w | L^_)l «CjI» L^jLj 1 ^4j. r j LxjLjj-^ 

.CjLu^pSLI^/l ^a!^. 4jI Ju 1890 ^L*JI Jj?e_^u IjiSLkj tdjJiil 4 _ujjLjjV| 


Cj ljJp-t-u^-> II 

(^^KjJl)j Bardeen (^jJjLj)j Brattain (j^jIj-j) Jj^ ^ 

I ^llla 3 I Ju jcv I jl^c JlSj . 1948 ^Lc Shockley 

. C_JJ_<_t/U>Jl (J--A.->- (jr ^ LlJ^_a3 J-jI 4_I A J l"i tlj 

t**d A ^ 4jjjjISL 11 4-*-tiuVI J_5 c_a (J^cj jL^a- jj^Tn-u^-iIjUllj 

I 3j ^ •v. i LajL<_<j dcAju ^ru J 
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iPgjjLSJUl ugjuubJI 


olliil (jLoULl La-&j Q)'\ ^ ^SLlLl^J 1 y ■c llIj-zzHj ^ull cjLjj^n^LlVI 

J-J-Sj • <-j j-j-uLjcJLJ I Jl>. c_ juuu Lla !' I JlAj 1 1 Jljv. SjLufcj 

4jJ|jJ>.I L-t-ui-jVl J-TT~ i mL CjLjj^p5JVl CJ 

l-uuLjI ^*1 Jiie2L<_uLj jl 11 4 U Mil jj 4-Lll 3 ^L5e_tJiJ 4Unil(cjL«L^_ua]l) 

jl 10,000 JjJlu La ULLj . (4 jJ>jjI£L1I) 4 j U ^ 11 4 * li iV1 

3jJ jUi.1 3 j!jj>JI <- it i u) j-u5LIl ^-5c^>J! cj! j <. n < »1 

.JLajlL^^U <l>JLus jjlL L$1*j>oj cjUU-t^JI olxjt 
CJ I!jlt] I JJU& jji^. (j js LJLs. t_jj_<_uL>JI £-Lua j 

I J_A 4Jiaj)UV a 4_i3 ^ jJI IBM ^j-A j-ti-uaJl t- < > nL>Jl 

3j-^Li (^L^jl 4 _j_jLa- 3 (j_A CujLj JS) c-*jLj 655,360 c_iLi5LII 
3^Lc cU5 ( j_c. . 640 x 1024 *4J 4 juLl1I (RAM) j-JuaJI JjI Jill 

^ I jl5Laj . ojLj 1024 3jLac (K) ^ a < A ^^>*1 

(8 x 640 x 1024) 5242880 jjudl lju* <j1 * 640K RAM J ' 

J-A- t -J (^ylLJ!) CjLaILSLUj (231 4-sr 3 i/Ml j-LajI) 4 jj^Tl(-u^jI CjL)>L3JI t^yz 
((c-JL-aJl »^Jl ^LUdI (^jjjjtj cjI jo. 

4_j^JlC. CjLjI < m-v a1jj>»^/ jl 4 -UjU V a 4_t^LiaJ C-uLj £tu}La 10 q-a 

^xLaJLj J_aju V CjLajU U 1 ^« U> ^Ull (jl) . j|ji£.l 

(. Cj IjjjTu-o^j 1^11^ 

^_tl^lj_A cjL^LaJI fLVt ojl_a i _ ;r ^ 

J-aju < 4_u_uI_La ajj s Cj I j^Tu-uj-i IjlJ I ^ujj *4JLaISJLa 4_uLjj-^ 

.cjLa!i5Hlj cjLajLaJlIj ^-uLllIj j_jLi»jJI Jila 4_u_uL_uVI 4_uLj^ 5JI ^_^ll*Jl^ 

- <"y*^ -^.. \ 11 • i ^ . ill ■>-11 £_j 1 4 i i „L^V 1 i ^ ' 1 ^ •. 11 i "* 1^^ 11 ,t^ \ 1^ 1 11 . c , _i j 

^-a) joSL^lII 3 Jl3.j i3j3UiU (_jLjt>J! 3JLS.J i3j^|jJI idiL>.jjeII 

4j| 'i?! i4_ys^«j(JLi ‘ 3 .tijJj-sJI (j! 
0-Xj%! JiLc ^j_u 1 i n^ 1 i^jd! IBM ^5-^ i• < s’* t' < if) j nLjiJ 1 

dijjj 4 jjLj^ 3jjI^ 3JT (.jjjjiLsJI cjL>.j^>iI! . di^L>.jJ,! ^uik 4 < m.j 


275 




Jjuli (j \j ciiL«jJmi jjluj ^SL^ r JI L^jla 4_t^Liol ^_uL^4_5 

4_tla_L^3 4_*_tIo I l_i j_u l) Monitor (4_iIuLtfu) . c_j j_<_uL>JIj ^_uLdJL I 4 j». jJ 

Lr lc t-ll ^_jLLj 4jjj O-o- iI 4_<iuLiu 4 j nil 

.3j£l JlII 4Jj^_5cjj ojbol J^jL_u ^allu Ltiajlj jc_jjLU1 

<_jj_<jjL>JI (jy .j J-^ju . cj^LxjJ.1 

4j* j,un SLL^I . JiAUj2uuLL*]l£ t |^IU jV! cjU^JLU 4^^! 

J_jL_uII £^laj J» Ml 4 I t 4 Ml I I LjitJjLj <L_uj^La cbl£ ^L-u^Vl £ Jui> Jit 
.^aLUJI £. 4_Lo 4 j (J1 4_i£.^_dJI ^_«Ij»jJI 

Cj i_j_La_*_l 1 JL>ol ^3 t—j j-l. u L>JI «^J-u^tTa» db (J-4£. ^ujj 

j $ t^jj 3l U ♦ U j_«ljVI J_ujJLuj ^5tillt 4 _cLlL3 ^3j t4d 

LcJ) ■ u ^ 4-J/LtTuJI ^JLc. « i 1^1^ 14_! L<-oJ, I 3". tl 

. J-ujJL' jt J? Jbyl 


ijiv *Jt 


^jVl 4j>bj_dl ^ Ja <<-Vi (cU^iO ^ .* ~ (-Jj^uUJl Sj^ljJI 

c-x-JljjJI) ^_uj <j-o Vjuj ♦ CjI m< dU j c-c-JI Jjjl Cjb 4-iljI^tTiJI 43J V 

i cjI jdI tc-uiljjJI l_Sjl>.I ^ic 9 ^yil 0 4 -^.ITlU 

LqJl-Lcj .CjLuLiJI ^1 1 mL J_sjlJI I Jufc JiAdjj . 4_j_jL_u_>JI CjLtlgJtJI Jl^Jj 


t(^_«Ljj_Lll ^ j-*ljl jl ( - 

>M ji L< 

J jl i-Vr-^l jjfcj ASCII-J L4J 4-i-oLv. j_uL 


^Ij^u) oUKJI f Jd 


dj^ljJI ^ 


American Standard Code (cj1_>ojJLjlJLI ^J_n 1 y t ^^ ^ »1 1 ^SLj^oV! ^-tAdluJI) 

^ 3^|jJI J^b ^ ^ ^ oi . for Information Interchange 
4- Lu t - xa CjLxcjjI^xj CjLLalaitXJ ! Cj LtiseJj, I j CjI gKIt ^ 4 > nj t^LSj I 

.L^j jcJLju ^pJI I^ < a 3jj.U11 < 13',,, 




: CjLjJl^jlJI i j r A (j^c. jj a j 3 U H 4_uL_u_>JI 4 j^£jJ,I 4_>Jl_*_ll 3 jl>.j jj?e_a 
.(215.213 cjLst <? <^tl jJ^jI) a j 3 U; 11 a_J’j_JI cjLlU-*JIj 4_uL_uj>JI cjLlL^-»JI 
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i^jgjjlSJUl u^juubJI 


‘ L> :^_aLjuJ! {^£i 3 \ U t I Cj Li Liu->J 1 ^L4>. 4_uL_u_>J I 3 Jl>..jJI J 

£j9jJt) 4 j < dVl CjLUjlII 1 I Jj n' *j 2 ^ £au>JI 

4_oLULMI JIjjlI! (JjIju>.j cjL C tjjLcjUI (jl La£ . (jju>JI *3 

(J_<i_»JI 3 jlc. 1 < <i 4\ 4_jJ j-lJI 4_j_3_La_m t * *\1 Uj tl ^J-33J • < <1UH c.«->o I 

< M>tH 

^LLa j-$- 3 . c-jj^oLstil 4-tSLuLaVI Cj LlL a -« J' ^SLsfc T JI ^ t m 4 <_3j-CiJ 
pL m 1 _4^ t c-j j-t-u LLP4_allL>JLl cjljLiVI (|j-Sj) 

Cil jht U IjVl J-^ij jjfcj .^-aLjuJI jL>o^ 4 jjj^_CjJ1 cjLjJL*_3JI 

CjLiIaaXI CjLaK ^j_3j j .3j^l jJI ^j_A 4 3i~rV a aI^jv.I 1^1/ -<j^J 

cjLlL_*JJ oUK La! t i_j Lt-u_><J I 3cjMjsc-cJLI ^Jl ^L$jI 

g> 3 IA N 4 _uLLj_A i_JJ- t-uL>J 1 £_A ^aS^TJI 3ju».J j»aIj^M ^Jjfclcu-A ^Jl 

^j_A 4 jLa ^j_A ijr^ 4^ Jlj ^_aLjj_lI I dJJi^JLl CjLjJLajlII 4_aa1^-a ^j_A 4 _£Lau 


J^4I 

CjLajJjJJ J2j (j-A c_jj^uL>JI J-a^. ^j-A 4 jUI ^ 90 Jj_3il 

jJa!J-A 4_LL_AU (j”* ^.iLc. (J-?~ < “ 11 Jjfc-iJJ-A (j-A CjLuL J< <~M 

J-a-juj . (CujLu 4_Lc jJIaj j_Aj . 4 _jL>. j| (LuLu La^j L^_La ^-a-< aij) 

lUj ^Lj?C-<.u.AJ jJ-A-JU 1 ^ < >S ♦ <J 4_ul_u 4 CjI j Cj^L?e-«-u.A-> L-«-L<-ul J->JI 
.3j^ljJI CjI aK tl cj^La- Mill ^j-3jj .ji£ 1 jl LuLu La^j 16 CjI j 

^jt ^SLaj 1—La 1 ^ i > n n i ^_j_II « 4_a-LSvJ I» SjLlc. ^j| ^Jl 4 _uLj 3j-a j-uHuj 

cjLa!^ (Jj-a) If] i—k jJ m I 1 _La cLaKJI Vj <^"4JLl ^_lc 

(l_5j-J>.f j|jl£.l) jj_AjJI (j_A 4£,J_A-3C_A L^J^Jj t (4_5C_3_uaJI 

(j_A CjL c j_a-?c_a L*j ((CjLaKJI)) ijtSL&j . L^Ij>JL*_a jI L^JLajj 

t4jjL?tjVl t jl JlC.V| J!lA JJ>»T (JiUll 3 J 3 Ml U 

CjLcIJ- 3JI jj-AjJ t J^_AJ 4^-LA 4x.^_ a!^ | i4_ul_llj J^jAJ^ 4^-aTh.i.lA 

... 3 ju Jl>. 3j_a^ a Liu I j t L^Ljj>u y\ 
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^AaJI 


^y-4-t.ujj La j-& l_jj_<_uL>JI ^£> 4-l^-aI cj>L^_uII ^I (jl 

^^1 (4 4 l^> It) ^-1 j UU* lUjLjI < M^tl .A J-gr i tiU 

tCjLjJL^jtil jLxjL ^j_3j <bJUII 3 Jl>-j ^1 J_3_o ^_3 1 <<itl 

^-3 jl»J Jj5e_t^s AJ ^JU! 4_j_4^il 3 jLcI cill j Jlju 

.3j£I jJI 

* 3 T\ 3j^l jJI ( \j a a ^LSj) 4 _jj ^JSJ O-oTiil ^ \ ^jjjJtlJI 4_3 j^_L (jl 
JJlJU j? (I) 4_JL>. cr^P Sljf * flip - flop (4 j jLa) ^ a < »n La 4 U < J 
4jI^j jl (ON, OFF) LxlliLa 4-uiiJ • 4-uL LglJL*. j- iu u ^UJ (0) ^yJJ 
^_jJ_j ^_j (j-aj t(jj^.IiSJVI jL_u-OJ L^IiJLw ^SLcTij (4_3JJLa ' 4 3 a) 

LLLj cjL>L_ 3JI <U« «>i\ j-lc. 4J^j_II 4JL_ujJI 

. 4_uLj_^ 4jl5c-uj 4L, ..lj < i4_uLJI £ya c_3J 1 ^j_*a £.j_3tJ (j-a 4jjLa 

(jl L$j| i^\ tjlj. 3~ miVI 4_ul_a (_pJI) CjLjL3JI (—jjLitJj 

j-l-uuJ 3jutJ (j I ^jSLa-J Cj jL^e-iu-il (jLb / (»U> 3 a <j-GJL>. (^Jl^Li 

<^Lll 00001111 (2U1SJI) UjuUy Miuii .L*Ja 4 £.j^jJII ^jVl .Jj^Vl 
00111100 jl < <m!I ^1 (jrpjL>. L^j^j>o ( 3 ^-oj 4jL^ 15 _}Jl*JI j, j nil 

IjlSLaj »(1^3<^> ^l) 00000000 ^j-t-saUi (j^_4_JI i^\ cjUli* £jjl jl 4(60 ^l) 
4^>JL*_4J t_j j_<_uL^_ 1J ^ 4 1 in CjI£^j>JI oJJb JH 4-tSLa-tl CjjLjJulJI (J£ (jLb 

.(jIjl^VI) aLUl 

4_jLj^L!s <U« CjLu 8 j3 (J-?e-t.u.a j_A> tF J_3e_taJLl jl t(j-<a/JJLl) <(^1 jlII)) 

d<_SjJI 4 j 3 to )I.I 4_ul 1 ii^JI 3Jl>.jJI JlS ^j_a 4_>.L>Jl L-<_cu_5tJ 4 _j_s1 
(JT £i {jr a> CjIJ . 4 3 h 4. H 4 j 3 U / 11 j 4_uL_u_>JI CjLlUjlJI 4_1^ jj?c_u ^ jJI 
ol - ^ *4 «1 m! mij L^£j . J-aJtJI 4 3U '1 a j I 4_IL>. ^c. ^_jjL3j ^ljj| 

^J_J_*_t!u_lJI LLaJ y/2J^ * I ,,, a Jl>. ^ I y2-U^ 3jLiJ ^_t_u 

^y-aLLaj J^e-J 4-<-ul mi^JI Cjl^-<I»Ji,lj ^Jj?r > nil I JlA 33j 

^S^TJI 3 Jl>.j 3jLtiil 4 jI^ ^^J.1 (jl LLusj-5 ^ ^ ^ 

. ^ 3 II ^JLc ( Jjse-t.(.La I Jl ^juayi 'j 3 »>^tl ^_lc. (^_£^_j) 
(J^ISJJI) fde.) P ^aLJI L^la ^jLcI 3ji£. ^j-o Jl>.Ij jjk (^ 3<^>ll) Z ^1*JI (jl 
jl LjJj-^ ^-c-xll CjLlJI ^j-^jae-a (jl^ I jl L<j_c. 3jLta<l ^jJlParity 

1 glr LuojI lJLlA . (^jJI j)_a Jj33a (^1 jj ^ 4jI Jl^JJI (j-«J * Lo*jj 
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^ ~ ^ ^ ^ dol^ ^jl j^jljiiJI jlcL_u_U ^J-^->«JI Uk) A/Cj C -11 

J\ mij ^jJI 3jLt!l/VI ^k) S ^k dlLufc fU . (^Lse-u Ljj^>ul Jd ^JsaJlj ^aj>JI 

ot c^i 

tjyjG ^a^Lc VI djIjLtful J j^cj (_yk j ».. ^S^rJl IjJljj 

rr h ILj ^ajJiJ t^a^Lc. VI dsljlkul CjIj-jJlj L-Jslj-JJ (1^1 Af.) L^jIjJJ 

^yJLc. I^£j ~*- < djLlJ-A-*J I ^_U_u ^j| (jl <_5^_<_uL>iJ I £_jklu_uJ ji-O^VIj 

^ajJLjJ . j_3e_*JI C_<_L>iJ (J_>. I <j_A JjJulUJLI 4_>.Ln. dlLufc jl jl tJj_U2_A j^fcj 
I Jljjlj ^iiii^ ^ajirl> nil LaI t j1^-aTu_uIj LjJT CjLjl>.IjJ,I oAJt j^lajslj c_jj_<_uL>JI 
. aILa-JJJ ^a^LcVl (-JjLjaJj j^. 


&1U*£ 

^1 ^Lbtj t jIJlcVI j_a c_jj_<_uL>JI J_aLjlj 4 jl 

• 1 Ajj ,^s~ j_£!_A_i V 4-C.^-t-uJ 4 JL 4 JU ^ajJij 1 —Jj-<-uL>JI (jl ♦ LaJ>V jl tjCliLuLst-l 
j^-ik j_A Ajj*. (IK 3 Li jjeJj jl (jSL^j t jj J JlC, 1 4_oL<- oj>sJI 4_jJLajlIL3 

jI (—>—<_JJ_^UJI ( jr ^ CjL kj Jl j_Aj <—La jJc IjSkj .4 _jjLl!I j_A 
Ajj>> ^£|) 4 _jjIj 10 (jjLk (_^l!I 4_jjIjjjLj ( J7 _A 2j_uka 4_u-aj dil Jl>-(J-aLjuj 

. (cLulljl j_A j^jk kJl j_A 

Laj) 4_uL_j_l^Ij^JI diLk_*JI Jljju t-jj-t-u L>J I j I 4 _uLjJI 4JLj_>JI 
La Jl>u <_^£L1j . £aj>JI ^yJb 3Jl>*Ij 4jl Af. (4 a < n3tlj <-jj_JaIlj ^jkJI L$k 
(j-u-LseJJ £-J JljVI jc_jjLj j. 1 C. aIjjJI (^-11 (j-cjJlj Jjju j)l LLlU-9 tciJJj 4 1 mij 

(J$ J-A4JJ t(j-ujl jJ.1 ^ LaLlaIaj ^ylll 4 jJJjlII CjIjL^II ^uu jLi j)l l_Ljk 
^_j£LajJI t 4j jK>U,I 4_u_u LiJVI <r« c,^l >-I (^III 3JlajlII jjlII Jpl^k 

.CjLaJl>JIj (JjLljj JJjlII J^>. 

jiij djk^1 4 .l i^VI cjLl.La-^1 (^1 iLyJ luti\ ^1 ot Luk 
cj^La^v (_^aI jloII Ik^Lol L^j (_^ll j ^cjIjIIjulII) ^ > ,.l 

JJulJ L_J ^-<-uL>iJ I (J A r. J-LJJ jk 4 ^-aI (j_A (jSLj 1 a ^ A^ . ^aLatkJl ^-<-u Laj^ J J II 

t /i 1"« 4. j V 4 _jI_£ (j-oLjiVI La I 1 4_lLajl!I aI^->*J 4^j_<_u Lsc-iIdIj 

. (Jj-kJI (j.u-L>J I La^SLuI ^jJI 4_u LuJo Ljj- 1 I djL l LajlII uLa-< j.u 1 jx. I Jj I 
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iAidl 


mUJU 

jjVl 4 _i_jL_oj>JI CjLJUjt 


LlILLo ijr ^ j 

CjLUjlII JuJu^j n£j, Mi»tl ^LtaJiLj ^fjl L 


X_uL>lJl 1 " J J 1 ^ ^ 
c j_uuj IOj 5 (jj-ijLJiJ! 


4_j_jL^L» fU^j! j.^t^J .il JlC.VI 0 Ju4> £)-« ^JlC (jl 

(yCi£L.^ASy-cS Lai *LuLll 1I jl JlC.S/1 « •»- j j tVi ,_3 r, i ii a i3 Jl>.|j CjjL (_g I CjLLu 

tiilj (jl^ lil 3Jls.|j 3 a I>I3*C) jl (^"i a />i°> ^l) clillLu £Jjl 1 agia J£ 

.5 ,10 (j-OJ-iLL! Jl3t~i t nLi £Jj^M clsLiLajJI jjVI i i nj 

j| Jl£.V| 3 a I>|3II JiLaj (j! jjSL«j i J>Jl£. JSLI SjLa-lj 3 a I>I^ u iffl i_3jjjj) 

. (|_£jJaaJI j»liaJL!l (_ya 15 , 0 <_£? 1 1 I I I ,0000 (jru 


_(IS)_ (5) (2) _ (50) 

jLata-Vlj Jjl JUaJI (jf tcUlji^LjjJL) aLusVI ( _ r 3 ijJ^ILaJ.1 jjjs 

l_LaJiiejjjil) ( _ r l£. clsl.ll tloa j3r~ , nl JL3 3jji ,^<tl 

^ ^ 33S 3^ 
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iPgjjLSJUl ugjuibJI 


4jJJulII CjL£>}Uj! eJJb ^LlaJJI ^2, A *... jj 



c>» 


v>» 

10 1010-10 

10 1010 

101010 

IOIOs^IjvLp 

+ 1-1011 - 11 

-1-1001 

-1010-5 

lOlOiiUyu 

+ 1 _ 1100-12 

-1 - 1000 

— 

1010 oiy^3 

+ 1 _ 1101 - 13 

-1-0111 

0101- 1 

1010 oiyt+,4 

+ 1 - 1110-14 

-1-0110 

0100-2 

1010 ol5 

+1-1111-15 

10 +5 - 15 

-1-0101 

10-5-5 

10 

10 

IT’ 

0011-3 

4-0010 

1000 - 5 

0000 

-2 

110010-50 

10x5-50 


C.<-3-> Ji_ 2-3 dUjiJ c_<_LcV I J_>- 4-L^-4 4-j-jl—LILH CjLlLqjlJI 

IjLjfcj .(ROM) tU £4 <-jj_<_uL>JI L^JL^ojj L^Ibt^j 

4JLjjJsajj (ROM) . LAj—ljJlj j! 1 • <■^ ^ 4jI ^-LtJ 

i^LcJI ^U^-LIIj Lalx_i ^LaL>. (jl^ jJ 1_4^ (—Sjyt^Ib (j! ^ J-^iTuxlaIJ 
4_! L^jJLj ^3 i4_jjJLta_U 4 j i 4»tl 4 _*_j_lLj i_j j_<_uL>JI jLtiwl ■ U> 34 culcj 

3Jlc 1 < na ^^Luil ^Ua_Lll 4 _jJj_lI1 oLlUaJ'j CjLjL<-oj>JI 

.(ROM) J! ^ 3^jll dl3 IJlc. U) 

J* *!>$«$ «ujitl <mL*JI*UU*I? 

4 ^ < <»4j i-Jj-uzj ^j-o £_}jV! CjLUjJ! c_/-n-u I j_>JI Jl3_lj 

CjLlUjlII (jl LILLdj . J»4j>«J! £-« J[gj Cjlj3j_a ^1 Jiir” t ((L 

Cjl_jJ_a-*JI ^Juc £j_ujj (j! ROM Jl 4 £.j-<jiJ cJL>Ol Jl£ 4la_u_ujJI 

CjL^TljjLc.jJJIj i 4_j_*_ujjJI jjJl^JI (JlLo iSj -^' »Lulu 1 l_iLol>J ^_alj_i 4_3 LCdL) 

cj L t - uaLjjJI g-L^-lc. JlSj ... <—j3t^>* tc_j^-L>Jl 4_uL lITlI.I JljjJtj 

£_jj^I CjLlL^JI ^lji3tIu_oLj Cj Luajj I j_>J! £jufc (JlLo >rf-^ ^L<-u->» L3 jL_u 
. 4 a I Mtftlj :<U 3*4 
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idiJI 


Stall 

(OR) jl SJIjlJ i_a_2j_*Jil jjJjj ^-a^JI JLfljJ 

3-jjl_La£ ol o^U (jjs jjju j»ldlll jjJJ.1 I .XOR) J< miUj l_ij£s 

<ULuL>JI ^ 1 1 1 j_jSL 1I <Lo-lj (y* ‘LuLllII jI ji£,V! 

(jjiJj) L^v^a (AORB) B jl A Ijl . 4 i*\ a U “AjljjVI £jld]| ^IjJI 
j! L*_a i^-L>.jja Bj A CjjL^ lil ^j-SLl. Ldj| ijj^i XOR 3_a-jia 

,j£Llj iBjl A Lol» :(_yL La£ XOR lj-2jj. Cjj^> ^31-ill jjla L*-a (j-dlLu 

.« 1 a A ^l^ (Jji_l1 


A 

0 

0 


B AXORB 

0 1 


0 1 
1 0 


^alc. j * 1 La-ijij i 1 ij^*" ^xLaJLi i3jL>.lj <Qj £ya Oj 

I JLc. L-a-j^a Cr^J ‘ ^ (jl ' 1 ! 11 U_3^ I jdajj (_£ jJI (J-d»<JI 

SjljJl i_3j_*jj .(AND ja-auLi i_ajjj«J,l jai*-ll 3-a^ w ti «"j) .tillj 

^JLa-~ i <i"j *«J-aL5L!l ( ti j iAU» ^a-auLi ^ai^. -5^>.J I ( i^-i" 

(jl 4 j a i ii" 11 t- i 11 it (jl) . L*js dldLjJI ^-ajJ <lLal£Lll dll nj iA U 

( _ , a (< 1 j I jJj <—IJ 1 U U (J_a-*J1 1 n lo .j lUii'a J-aa> (jjd *■ flJ'AU 

.(did 8 _11 dLa_idia /a-auLi -_3 ^jlj a icuLal^ 

Ijjd. £-a_>Jl jIj-SLj (j£. (_ij-idll 4_jLa£. alj^Li a m < nl^>J1 

<—a^ i na S+5+5+5+5+5 (_£l idlj^a c< <» 1 g i mi i 5 i*ui iAI ^ia .dljJ.1 (jjs 

jLa 1.1 ‘n A j . i_i^\_d 4jlad 4_i I ^lii lilli a . 5 X 6 i_gi 40 (^^1^ (J >^* 

oJJt (jjs ic.j_auj (jl-auj^l j^a- 'Ajj .Sjjs 259 1 g i .iiiit 13 13 x 259 
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iPgjjLSJUl ugjuubJI 


4.tl iLua^tj ^_lLju ^1 ^jJI 4 4j2J^_LaJI 

^j-saJLitll!I j_& dlili £jjQ JllvjJI ^U *. 'J ‘^^J ll ,'J <JjljL>J 

(j I j ts~\'z- n V ^j_usjJLl (jl . 4_uki_LLa^UI £_4J>Jl CjI A *c, 4 \ < mI mi 

CjLJl^jC. (j I < L^jlj J ~*- ' ^»~ V I ^ /C ^ \ L_-<-U_u I|j_>J| 

L-ij-uzJ 4j>.Lbtj Lo :<_jj. <>iU CjIjI J J^_ail .3 Jl>-Ij 4_uIj 

CjLj-j 8 _Jt CjIj t-tl A J , >s tl £jj> j_& (CjQj 8 (jj)< a 1 ^ ^ ^ ^j_i JlC 

(_p.II CjLUt. Jl*J 3jIJij L*_a 4U nj-c 

ejbii 

^jljJail 4-^al i »VI (_yl\ jls-T {_y o JJl£. 4jl of t_Jjj-uL>J! 

(jjUiJI Us itl (_)1 i n~>ijI .£_^ 4 _>JI <LjJLg_£. cLa-o I Lo^ 4_La 

.255 - 128 = 255 + (- 128) Ij^j ^jJ^I ^Ui^! ^ -dA^ 
^llLso ^yllH JjLA! (jiutj JLs-jj) NOT J_jj ^Liill j»LliiiII ^ ^sALt! 

. (dal 1 h 1) (JIjjcj JjJuOJI (j£Llj dl^-LlI Ut^ ^idslAol «(J^>-» j! Jl£. I Jid^3 ^1 

L£ L&jLaJj -tils 243 - 95 <LJL4 jl 1! dj^-Li <_jjjjL>J! t 3K 

II I 10011 (243) 

-01011111 (95) 

Jila LaL«_l jjfc IjLA 

(0101IIII) NOT + 11110011 

Lfl 

11110011 

+10100000 

. 110010011 (403) <>L Ij-pJj 

«l5Ljj^>i3 (JIjjlA (jl 1 njtl i^ya (Jj^l) JJdlII dL^j ( _ T 3 ( _ T 3Li3aVI I Jl Lol 
:(_£l (LfljT Sjj^jJ.1 (j jj JL>.|j IjL&j) 4 jIJl±1I 

I 1001 0011 


10010100 (148) ^ ^ 
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gjJa 4mJUaS 

alil^a 4 Jul!I {jja 4 j'f. 1 jl>.I 4JlC. 4 a 4 _JLa£. (jl 

18 (jtSjjj 478 (jjs ciilj-o 94 LijLa 94 478 4 a. ..alg . 4_Jl2La 

J_,_3 j_La3j_U (J *\ |~| II J_>. Lj 4 « ... atl 4 1 1 r. r j^jLuJI j»LttUI ^>1 jjr" i mLij 


mo noi 

1110 0101 

iy 0000 1000 

1110 1010 

rts 0010 0010 

1110 0101 

oi/i* 0100 1100 

1110 0101 

.S^g/ 0110 0110 

1110 0101 

ol /a > 1000 0000 


478 

-94 

384 

-94 

290 

-94 

196 

-94 

102 


(478) 

( 94) 

(5) 

(8) 


1110 

1110 

0101 

1000 


1101 

0101 

0000 

0000 


ifM 



(8^yi j) 


CPU - g»Li jmII 2*i\m 

(jjs i central processing unit (4_jj_£jJ,l aL>JL*_U Sjo-j) CPU (j^-SLij 
lg"agaj 1 LjjJij 4 I iiaC Iglaa-a 1 1 j 1 * n't Sj-Ju^aJI Cj^La-. .iU (j-o 421c. 

^a£j-Uj .silica iSj^l jJI <jl^_ic. t n a < n 4_LSlj-a 

i U A " ip^La -1 „U aJUfcj i n aj B 1 nU j iA i nU jl 

J)aa-"1lj 21)1 ajU"H I JL>. ^jl2 jJI JUajll! (j a i.Vt 4-'J }j i>ill jLaol 

at— aitJ! jjc. (aaa.UJI jj JLaa-LaJ! ^ mi' mi"!I 4a^_taa (j-a 

.o^LjcjjJL! jaa.1 (_yl£. ^2 j jia i^jJI 
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i^jgjjlSJUl L-i^juubUI 


aIjSj? l^-Luua 3j£|jJ| (Jjs S-UJ C-xSljJJ 

LJ^jI ^JlLojJJ tC jU-lIaTJI (J^e-iu-aj ^-oLj^-lII jl JlC. £jA Cj^L>. jJ.1 ^Jlu_uJ 
£)lj-t£. jl Mill t3j^l Jill 4 jjj>JL! CjI gKII (jj)U i till ^l^jl) 

J_aVI ^jlj) f C, jltjLC. l-.<-3lj-JJ i Cj1 —(JjlTlI' ( jA UjJK 3_}Lc 

Ct-3jJI j-Ia-txJI eJaLiajj t<>jLL3_aj <U1 t3~ ( m! Jtlc. 

1 ^ Jl3s d \*\ r 4_3jj_Ls j Lot v ^ 4 _l3 ^Ca ^ jJI d ,,, 

<LlL< 3-».U ^.j^bll »1 Ur.lj ^^IiCuLj 3jLc. B Jj*- i mU 

( j r A 4_j ^3 J_j (^jJI j-cVI j_«ljVI Jj^-ctLA ^jJSj cr^>- t4_uL_oj>JI 

cru ittbdl U .2LU*]I SLluIo 4 LL>Jj c-j^LMI 6^' c^! ^IjJI 
c_j j_<_uL>JI 1 j g~n LoJu£. jlji g~ 1 »b j-jJLuj 4_jSLj-o1_uJ ( jr $-3 Cj^La- < nil ^u> 
. 1 $• a 4jl3jZlI,I j-t£. clj^Vl 

^ J£ .0^^'j cjliluiXb <pll2L^L^ISLJL1 a^uUJI CJ^V! <> 
Julj-3 1 CjIjIjulJI Lai . 9 j 0 £^-J j^L^?l ( j^. LiJbifc_a La-3j J^Ijj 

1 » «t 3 a 4__iLl11 £j-A (jj-jJLg (j-o alj^wl ^Juuj V 4_ul_Jj_^JI CjLiajJJI 

CjI i^t t '1 TLj 4_j^L 3JU Sjaxill i-Lajj 4 j I a f. £)l . 4_uj)^C^J^M <LcLt^Jlj 

.>L-ol juiJu £j\ Jl»JI 4-lI^jlJ ^ 4 <hj ^jJI j_a timed (^QsJJU) 4 _uLjj_^LII 
^Jlc J j rr I <nj 4_3 jj_Ls ^L?cjJ 1 nlr. JulII (j-4 

I4I0 4 1 CjI nil ^dl Cjl-Ja-uJI jl ^l^jVI 

0 ^lji£.VI ^1 <L>-L3fcj ,^euL^ n£j> Mi*tI julIL J»"< mi ) lil^ 

I j-3-t^JI jlLc _}L>*^?I jIjlc 10 ^jJllil jjljlII Lsl .9 ^1 

10 J^VI ^ I ^ ^llbtj {^j, mi»II jl JljlII I jSL<fcj .CjIj. ui til 4 jL>* ^1 
CjLjUJI Jjv! 'g-jLSc-La 4-txujj i jL^VI 4 jL>J 9 ^1 0 qA j_uolic 

CjLjL>JI ^jui j 1 <j jJjc. L^oAj jj-ojJI jj! U£". *. j CjLHIj CjIJ. mi* tl ^jj>-Vl 

♦ Ij-J-t^ 1 Lc^-4 JJlc ^1 JljJlscIl! Lcl_CJ 4_u_ul_Lo 

^-C^jI Jal£> h£j MI»II ^LbJJI ^JiieTu-uJ Cul^ <IxjJl3]I c m < m!jj>JI 

1 A AJ -1 La 3 ^ •*>■ " ‘. ‘'^! -^i J ‘^**‘^1 (jjUiJI jdlII jjl 

(jrlj Mil CjLi^L2J! 4 U I .||_jj JjlII jliiy . 
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. Ju».| jJI jl j a 

4_Sjj_LaJI jl JulII L^j J^ju ^_pil 4j2Jj_LaJJ Jll>» 4jj mi lLH-lAj 

(j\ S^LaSLj J-A*JI ^A^Ij-»- L$J £)jJUU (j_uL(JI 1^ ( nh\ 

Lc ^uajj IOj I (j\j U^J ei&jjA JSJ ^ t«>*j (_^aLituIiVI Jl>.| - -t*» ** 

c_alj_>. oj M, c. Jljljj t JJL>JI ^! Lu^lii j_a LaK 4_a}Lc ( _p^jVl 

t a! 4_jIjjlII Jpij LcJu£.j . LLa^. ^1111 (_^cait_tia]I (Jj?c_<_uj 

<_jj_«_uL>JI .^La^vVI ^^-Lc Jj /^i ^ M oIjl^IjJI cj'j mi »H 

LpJL>. 4j^L2J! j-l*j jJ t LaLaj (> C l lU - * J I ^-gLa cit. o . ^j_A JVI 

£-a ciJJj Cj ^Loe-ciiTJ 1 ^JjLaj BjLcuj j-Liiu . tjl^Sij 

jJjj ^3 . ANDJI 4_jIj-xc t ji3jLi/)?l tC^Ji,! tjj* iSj ^' ‘^Lo BjLojJ 
* ~* 1 >^ • i ^j_A ^jAVI SjLAVt La 1 id <>> .\ V jd 1^, ,\: 4-JLlla c.<-^JJJ 

» 4j^Ldlj L-JjLlJI ^pJU. ^yjj ^ J Mil (jPJl (jU>J(^i) J-LULlH / 

. 4_uLlII (j_A Q^_JLa ^j-A a!j^.I <>a j-lis JJuu ciJJj 

^1-LL^JI* iMlI 

3JuJl>- l!jL^_j_lLij j-A (JjVI Jl^Ij t. m < »lj^>Jl (ilcse-jJLI Jl>- 

idJujL>Jl CjI 4jl p~ ( till J-lUJI ( i* ts~l]\ (J-AJ 

jAs : ^j_a j-±£- CajI^ <-/i at, (jP-I1 CjI m t ciUj 

. ( J^_<_u I 3LoJl (J_*_>J t- M < tilj^>JI L^J J-A-JU 3 JuJl>. 4_AJj_Ls ijT £i La ^y£^SC-UJ j£ 
JLjc-a LtJU. 4 -ajLUI clij^fcjJLJ 4_UajjjJI JajUVlt LL-oj ^ jr lj La- i ^ 


^LLutJlj L>UJI 

tuiLoj^HJ ^_>-VI ^LaTlAVI J ^J-u-^Lt-uJI -J i^s^W d(J Jl>«j 

Jl^oj ^j! ^j^aJLI (j-A^ «(^ 1 < <i^v Vl J K ud Jj-usl ^l) ^K Mil l j-Aj Vl 

liLlj mi (j-c. jJlISJI ^jSLju cJiLlitj IjLI, :^IiLa 

^JlA JIa c j^. 4jU*V! JlIc jUflll c_jjj| 06^^ Cr^ eJiJbitJ 
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i^jgjjlSJUl i—igjuubdI 


{C, Q J) ni < 11) I gl i <s> A 1 J > ^ 1 1 ' J ^ ^ 4-L.l.uV I 

4_uLiil *(^LojJI Jjcl (j-« 4_j^.jL>JI <dj^) <>>♦!! 4 _jL?cIL_uI 

L>UJ! 4 j 1 -%. jj U~ lJ?.-l^ ^?) 4-l.U> 1 jJ 1 4JSLJL0 

ieiJjjJJJ (JILa C_.<—Lt-u 1ljJ>JL) ,^-y", A CjLuJoLjJ ^JLc. 1 ^ 'lk> Li-JjJj . (S^^j^-VI 

jLjT (J- L L 4 J dJUiluiil t- M MilJ^JI £yZ Ju Jl>- £jjj C-jl < „>JI (J-° 

lIj^LluClII (j I 4_i3 lLLH/V La-AJ . Lfcjjiajj 4 -lL>JI nil {J= ^ JjL_ui,l oJJb (JlLc 
lLs! mi iflj <&jjtil 4 j>.jI {ja 4_>.j JjuaJLj ^jLgr~ mm CjI Jlj j 4 _jjj^_uL>JI 

jj-la-J fcjJLOJI <JL?e_A Bjlju-aJI ^-d-U i_3 yuj t^L-ujVl 

.jjuti! 

iLSUt 

^xcalj-A ^j-A Ijux-lj rt-"> <^>V1 aI^JlII £y£. £j-C3J-A j-j-usI 

(jl <d t^^-ltl £j_& ^yTo. c_4_u_u!J . c-jj-<-uL>J 1 CjLo-ljJ^j ci^e-Jl 

J_A 4_lVl 4 \ * Cl") [a J <>i*4! i^kiyLA J_t£ JJLx jl I U-%. ciJLufc ULv 

L^aLv- Ljj_^5 4JVI J Ju-fi^j) ♦ 3 JlC.1 mi git (jl-LjjjV I 9. Lc. Jm j <i I J ^CaLj^jJI l—SLdjJ 
^_i jJ-9 (. 4 j \ j I 11 4_1JT i^£i ^_j_lj l_^_4 Qj's £i ) Ljj^Ju 

»(J-t-tTu.11 <l>*jJloj ^jJ! 111 1 4-jjLLaJI 4-l5LtTu.4-U 

OJJt rt^ ^yz L HnilJK uii i-4->JJ 

4_laJ Ia^^ m>|) La 4_l*J JlcIj^j fyAjly t4 4 ! *"U cm < nl jj>JI ^LjVI 

( j J z C^SjJI Jljls J Mi lII JllIs l-aaIjj Ljla l_xa1j t(j-jj-La-tlJI 

jLLoAJ 4ijl_A ^jLUj ^-»-j CjWI <>JlA J!la C<-a-ill <jl . L^jLLa^.| 

.Cj^uJIj CjLjlaL>JIj JLiIdVI CjLusjjj ^jIjJLI (jr-2 ^lU:JI 

&li jll 

4_jI Jlj Jl-i^QJLj 1'(* ^jJI jJj-LalJI tiJLIi ( _y^ 4_t^.jJ^uJI ^gSLdjJI 
» 4 -l>JI 3jULl I (jy^ (Jivju ^UJI c. m t nlI jj>JI L^l . 4_iLlaILcu-a 4jjjis 
^ ^ K a J (^jJI 3L>.mi j is~i tf, iyCu>*\JJ ^ Jl2j i _^yuj ^-aVI I JlA (j I Lofc S^SLaJI 
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j J ^ A ~ 11 I SjLuUJ ' »-^ 11 JU£. ^_uju>ij! »1-C JlTl-t-ul (j-0 

(. ^C. LlL^-L^VI J_u£ t_3 J_£> LjJ^lJ I ljufcj) . 4 J Lt-uJ> I 

UiUXtJSUt 

^1 rU I^VI ^jJI ^ c^t_JJ lj-u^ Ljl^S 2 LS>U.Vl J£LHt juu 
(JJLjlj t_jj-<-uL>> ^llu^ 4Jjl_5e_« 4j I <j I ^jjj-uSUI JlZLjuj . 4_j^v. jJj_j_JI j 

jj (j£i Ijluuj ,j^£LI! u^ JI j0 I ct^ l5j-^ 

<j-a JljV I J-j-2-jLJ J_i£l J-£l mi a abls i(i>L>ijV! I jufc ^ i. .-a-jtl ^Lao 

(j£L«j jjLjijl^ t <jl L ^-yj_P jW^-I t-ijjjjLaJ (jSLaj (_)-* . L&j^i 

1_LII_lA ( II (J_A 5^^ M l jT I j^jISLI! 1 g^N '" 3 ) ^yllJI 1 ^ < Ht? t i S U" 3 ) (jl cU 

JSLMI e jjt, ui j (> ajj^ 

Ij^ol JljLo I 4 J (JjJLcj j j^s 0 *11 (jl U£ jl£Lsl j-iIsLsJ! Lziaj 

1 gj q (j-L*J l 5 iU a£ ( _ ? _al*JI JLiiJI (J.- 1 ^ jjVI j^lVt L$j| . I JulXJ 

.til! jj 4 _^_uj jLajJI J '~‘ l 1 tl Juua ''< >~~.r ^ o^juqj t. <1 nL>iJl 

J-J Vj • IJlJI 4-J-3 l_!J-£,J^O J-J-C. t-ij-lM {jJb £_jj] I IJ-& (jj» 2j_jj £)J 

(Jjtajo i i-A a mini (jJ JlII tililj I (J^3 (jjs <La-ti-iVI a JL& ( _ T l£. Jajl jjJs 

IJjslj La ! jjk ‘.^_i-a-"i 1 11 a i_3j i/Vitl Ijut 


l^j f»5-aj (J,^! alil jl a t! l <c.jAX-a (jl ( _,!>! a Cjl_Luslj_pl aLal^. (jjJ 

ciJjjjijj 4_ll£) l_jj_<-uL>. uLa-tajj iLsL^J 3jjL5c-c c_jj_<_uL>JI 
<_jj^uUJI lilljt-MMMj . Ju2a1II 4JI 4jI eJijliij J^-Sj 

^ 'j (jl ■ ^ ^ ^ j U." ,,. < 4 _l£LIj £j_& (j_a ^L, ^jJLj (jJ 

IJlA ^jl tilli j-stj 6^J < Mtf 1 

CjL J UjlII J.& I I JJl£. j-SE-LJ (j I UUil l<1 JlS 

^ C-t-UV . j_l^l 4 _JIaj 2 _J (J_* 5 _JLJ Cj!j!_} C_c_U_o IJ_>J I J - n \'t £ A 4 ‘s~> Jl 2 J^ . 4 _uli]| 
U^ - 1 L^j-lC (Jjuaj V 3 ^Jl5c-c Cj L lL^jlj 4 ^ ^ 1,' uj±ulj> ^ j ^ 

«i_^jUVI» jf cjUU-c^I cJL>. ( jy liJ! cjI j^!L_4jj_jl^liJI 
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iPgjjLSJUl u^juibJI 


. L^vLul Jpl 

4_j! £_«j * 4_j_jLjj_^ 3jl_i 4 _jI CjLjjjUSLI^U (^jLjjl^-) <_jLu_ujI dJllA 

(^l) iVill jj L^_l3 q t \& i ^1 <>n ^1 \ <^U £)l J Jl-lj 

(jy^^5 Ll.uJ jj^-Lq ^_L«j ^ *^“3^ 4jp3 (^ 1 «-^ U CjLjj^pUMJ 

Uhiil JJ>Jl C-JlL Ju9j . Luj-OJ 3j_C lJlILj £J) /.Ml <tCj-<-u ( j^ Jja! ^1 
Jl^cj i^JlJI J-aL*JI j_A 1 JlA (jl *>Ju£. jJljj (^jJI JlP^ 

3j-SLb Jl^ Tu uj . L^ILlIIjl^j CjLjjSUI ^_3ej>. 11 ^ CjLjL_u_>JI 4_Cj_<_u ^j.4 

t ^^SLuLlcJ I JjI^j (J^-4 aj •< -^ a (jr^" i_j^_<_ uL>JI 

<?L>oVl I jufc 4_u2lll ^jl . 3j_c t_3J! ^yij CjLI I n«»Jl 4_c.j^_u L-3-cLugj I Jufcj 
iCj! j-u-u £ju^j J}U* jJloj Lo ^Tt-u-o ciJJ5 4 Juu (J ' «n 

.3j-L.i£ 4j^_uo CjJuSfc-U-u ^jJI 

4rij?^9£lLftJlftU 

jjmi J_A CjLjI mi ->JI £-Jj-u±J> JdJ (j_C J-^l CLuJj>- jjlaj CjJl>. Jl 3J 
^j 3j jJL*J,| (jl (^1 11 ji i <ii < <m ^jLjlII t_jj_<_uL>J! 4 j>JIjlXI ^j^>o . ^jl^nlj 

^£jlj3il jJUIl Lol .3 j-a 3 t <L jl3lll CjL lUa JI (j- 4 j-s-^e- 4 

4 J 3~ I H A U_4 CjL>JIjL^ 4 1 Mil Ml J_3JLJ <±f-t>. LqL^J (, 3i~Va I Jl-UiJ 

4>JlA £)I Ujj ♦ CjLUjlU 4-iISLII ^j_4S i U> 3*^ Ujj>. L^_L<j 

« CjL lU - « J 1 (jllj (jt jJl ^j- 4 * Ju>»lj C-c^J l3_u CjL>JL*J,I 

1 ^ ^ 25 j '(- 3 ^J| lUjLjI ,m^II ^jLjljlLo ^jL>JL»_ 43 ^4-j IjlSLaj 

(ji^sVl J>ajj| o-o I / 25 LyL^a (3-ojJI J^=o 
J^Lru_M £j-a \jJ£ ^jl 5l 'tl £j_a 3^SLua 4JL^.^-a 4 _j_L3IlII ^JlA ^j] 

413" mi <a CjUJLjJLI (j I LajJ ^jlSLa^L ^j_o_ji i . 1 ^ JuV 

^jLu J_I_U 4j3j > iU"II J tl £}£. 1 ^ ) LoL^j 

JL-^j>U 4j>»L^_5 CjL>JLjlU (jI ^y-LtJ IjlAj .i^^>*' 4_tl^c iJT b 3 Jl>.Ij 

mi ^ 4jI 5 Ji^tJ MJLa LjJlj>o J<; mij j-«V 1 I Jul>j . 1 ^ 
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CiUJUl 4 -lLiL b 1 4_Sj^_LaJI ^j| J^LiuJ,! i>Jufc 

L-OEJJ . ^ ^ ^ ^ A ci^* 1 tlh 4 ^J-SC-la jjSLtloJ cJlilL^J La^J 4 La ^ ^ @ A | ^j_a 

(jru Cj^Lt^DjJI ^_ujuJ 4 _Sj^Ld cilLlaJ £)I 4-oLc 4 a^ a 4J jljILa ^JL*_a ^I ^ic. 

I jm-^>L>JI c-JajJI 4K r'ull <? j_& i j r Ijuj .4 J 4jj£LU 4jl ><il > <r<tl 4jL>JL*_a 
£j_i J_a-*J 4 o<w^ flj t3.}Ju^_a 4 a g a CjI^ 4jjljld.l 4^>JL*J,I <__<_u_ul 

■ ^ 4_JLat^j 4 -Cj-<-oj CjLjI < M^n <j_a Jl>.|j 

3j_S_2 L^jIj Jlj^_j Jljuj t Ju_t^jJl Sal U .t ( y\_ LM j>^j 4_j^jJI CjLsLLa-J! 

^^ T ( j» oj . 4j mhU it 1,1 4_L3^_tI/Vl CjLjlajJLl ^jjj-stj O-se-lU 4jl 9jILa^_t£. 

^12jl jJLa Cj l_a jJuJsI Sj ( jji_ua_c > 1 LT k- 4 _j£" jJ 1 Sal U>.tl 

(jri_aL jJI CjLULaj 4-t^j U 4 _jjL?cJLI 1 Cj^LaLtllj tC-sLaljlUVIj ti_Sjl^J1 

4KlM! .Sal U , 11 o jofc JlLa ^LuJ JjlSJLj I Ju Jl3j .4_u_LaJ! CjLSlilj ^cLaS^Vl 
<~d al U ; fl ^_cu_>o 4 j*.L^j dJIjLa ^Sil 

j_A J^LAIl a'jJt JlLa j)L3 tJLx. 4 j 1 . (Jj) S» a mm Sj-ti_usj t La 

.CLlSj SJ L<-u.a 

4i^t 

j_A L>*j_d3j 3j_o*VI SjjVl j_j_usl ^jjlaSJl jj>.T JLse-a cdLafe 
(J-ILa-5 4-jj-t^oj JK Mil ^j tsi'X’l) CjLjjj_<_u£LI 1 LJ ^-a-<-uJj . 4 jjj) > tl 4 _<_<jJlI^JI 

4_j^>. jij_a-J CjVjLjt-a (j_a CjLjjj-<-u5Lll ♦ CjLluo^SJI j| ^Lt-gjvVl 

J uu .3 ^jLllIl Lai . (Lauio c-jj^oLstll 4 i < m (Uj) < <n ^J«a Sjj^ILa CjLjL<-ujvj 
^ 1 ^ 4-j^-lA.j ^jL-ujV! 1 ^ >4- JliJ 4_j_LSJ! JLa^-Vl JlS^. Ij I 

La Juul ^_ ;r A CjLl/JoL jjJ 1 (j\ i JlSSaj La (j-uSLau La^ . jcJjLai ^Jl a 

♦ ((J>La-a j> j a 1» a <US4 t 4_La-a j_a Jjv.jj V) .J-a-a i^l 

.(Mandelbrot) Cjj^-JjuLa j_a J_Sj>J1 IjlA ^ J»"iu.l 


y$riUfWAI 

iCjLalijjLcjJJl (Jjlj^>* Cjl_Lajjl^>ai ^j-a c_j! > m^JI ^- j -a jv 
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i^jgjjlSJUl u^juubJI 


LiljLu £-ij i (Til Ct-uj Ju9 i4_u^p^JVI CjL^jJLII Jl3jl1I CjIjJ i ^a 



4-oLuII 14ir.j tiicstjJI (JLje_« tl 

. 4—lSL^-4 CjLJLjl 3J! ^Ju4> . 3_ij_>J.I tLulju 

4_j^JljlJ! CjIj^VLj 4-jj ♦ ~i ( «VI . 4_j_udUI jj LfcjL>o} ^ Ju9j 

*<Gjjl>JI cjU.j^lII (J-a ti_jj-<-uL^JJ 4 _lLu^JI cjLjjSJLI tSjLojJLl 

JJutJI (jyj 3j~ihLuz 4^^Lc ^_lC (jJLufc d<jl£ Jl3J 

j_lLi]Ljj .«3jLjaj>JI)) Jj3«~Uj JLuj U^) CjLjl*IL>JU 

3jl <>» -w V I 4 ] 3jlcL_uII diljjVlj 4 jjjul1! S^_u>J 1 jij 

* 3jLiaj>JI ^Lol L3 jLc J< mij 4_j 1 ^ JlC. £)l ^fl t((4_JLc.)) 

£j-A (J_j^_La_!l Jsa_>JI I jLjfc jj>-T j-A c_Jj_<_uL_>J I (jp3 tda_u_uJ ^g£lu±a ( jr i£.j 
4 j.}Jl*JI JL^cVI CjLjJLa^ jL>oLj ^ <; > <n ,c-jl mi^JI ^-3 3Jl£.L_JL! <JjL_ujJI 
Ljj-<-uL>> (jl . (JjLuj iS-fr^ iS~\ ^ 6 * p t 4 j r< ^ d rt y \l4 d , „ < a jj ♦ i t Ij < 

Ju>.Lj ^jJI ^J_$jlJLj j 3 j ^j| '‘ *j is* a ^£1 j I c-uTiSLa Lcj_l^j_4 

(j! c-jj^oLsti! * 4 - u SLII e_aVT t LjLp.! Jj tCjlld 4 ^LUj cJaj 

Jj|ju>J!) 4_u-o 20 LajIjl>.J 1 ^cjLjL<-uj>J 1 llUj *r<* \ 20 J^L>* 3-5e-y 


I JlIc. <■ CjjI^ juiJj. 4 -l ^ T (jjLc jJLII 



ciLlJj! ^ L *-11 L?e_<_uV I 1 ^ ^-u_lI t L^_^j ^L^u-oj ^ 

g- 1 4 i r .J (J-A ' ^J ^U-U- A ^j| jJI 



JlcVLj 2\,^", a ^J|^jj j 1U m IjJjljxj (4lt^Jj <Q£.j-uj (jj£ 4 J LaLlJjI i_pil 
. L^j tU f\jX I ^JLjlII 4^LudJ i^>- JLlU 3 Jljjuj (JjLa J< m<; 3j3»U 


4_JI ^J-C. L_3_LlitJ L^jJ jl i c_J 1 < m^II CjVI J5jj?e_4 (_x_u_01j_>JI Jlaj 


^ ^ 3" I i a") . 4_ul_^j V 4^LLaj 3jijj-d L^j 1 iSj ^' 5JT 

4^C_C^_J . jIjlcI ^yjj 41 jjj>o ULU 9-^Jm ^JLjuj 

,jl_^ U j d *-Jjj i^TtWj CjLjLjJIj t -< 1 UU 4. I Ij diUKJI 4_>JL»_l c- < j < oI1 

jl 4_jjj_>J.! jJjLi-h-iJI j_j_j jl jtlj-ti C'-t ^jj Jj_>. oljlj-UI 4L^cjj 


CjLj_L^_c. ( j_4 ^IjOjI ^j_j (^1 4-uul3j CjLLui mi! L^_jI > ..VI 


(jyic. JlcLtjjJJ Cj^Lsc-ujJI Qj-StJ L^jJ . 4-ul <>>3tl CjMjvjJI <^"tl 
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p j ^ " 11 Jl_o_c! J ^ ^y3-jLSe-ui3 (jr £J g> j > U11 CjL-£3I 

4-J_iL<-u_iV I 3l_J_^JI L_X_)Ilj^>. (j-4 C_<_lL>. I (j-U . (jj) 1311 lj 4_<_u JlI^J Ij 

Sjurtlil CjLjVjJI .<_jj-<-uL>JI <LL>Oj t Luj_<_uL». 4b_3lJJ CjL*_aIL>«J.I 

Luj-IJj (jl cijjSL^j 14-u j-lm L>J 1 CjLaJl^JI jJjfcTu-oLij t^llLc 4 _j^jj_aVI 

4_jjlj 4_uj_L>J! 1£Lj^_aI JajU-v ^--Lgjy&j li-L Lu 1 ja 

J-^c (jl . I JuuLa j^j>3 t^lla (Hawaii) ^IjLa BjjjlII 4JL^j 

£-a 4JjjJlI c_Jjs cjL^LoJI 3JI£j ^ < h^Ls b_>*i c j_* Jjaf < 3Kj <-iL!h 

. I Jl>. ^jj_a 4j! ji\ £)! U£ 1 [Aa 

L^JjL>.J C-t-Lt-ulIJ_>JI £-Jj-ljjJ 4-U-g^m 4_L LM £j \JUjVl (jy£ JuiS t jLu^HjvLj 
Jl 3^ cJSjJl (jy^J .J-u-a W (3.*' fl J ^ 4_>.j_} (jyij 4jj-tTu-J1 3LoJl i <n 

♦ 4_LuaLI,l 4_u_u cJiJVt *jj k>~ £ja Lj^SLs ^^tTu-J I ^j.uJ->Ji 

<jj jJ! L^}L_utj 4 _jjL3_a 3jLiaj>JI 4 _aj 9 ^yJJ LtiLoj Lb I ( _ r -bu till!} I hi La 

IjLa l_S^JLJ JlJ 4-lLc. 4jL>.VI V JlJ_<_u J ^ Sc_A_U_ulJJV IJjl£" 

^^SL3_u_o ^-^->1 J....3.Uxii.I (JLc%.I 41»3j ((( I LLlJu ^jl ^juj^ 

^JlII c_JjJL-uVI j-o£ Jl> ^Jl 4-LtTuJ 3j j ,^ \ 4-jj3-L^UJI 1 T\ \ 11->, ^ ^ (jVl Lb 

J—J-C (^J-31 ^-5C-bs J-Aj) O-lU-U 3l_LJ ^1\ (J-5C-J 4_J j, 1^ n 

^jjuLi! j tl U^j^U-Cu-uj I ^jjjJi! 3jijLlI!j I (<^jj^-La 

.<Lj^ IjjI^ (^JlII 
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a? iih 


17 


<-ul j mi tl jc_jjLj_JI ^LTlaj C-cjL^ La 

3j-ajLa lLILlA . (^jjILII ^_uJuJI 

^ < is~> \ La J '< f.j . a-Tt-><JlI ^j-a-uo CjLs^Lc. 

<- < \ i mJ t Lst£,j-a L$_l 3 <L>.j jJ lj»u£ ^ 

l^jJj cit- L> . t<La£L>JI 3j_ajJ1 jLa c j_a ^ J^-L> 

loLojJ! 4aljlj i n >«tl JLui^aj (jjs 4 JL>.jj3 uJ\ tillj 
(j£Lajj jjl Lola iS-ojLZJI dila^LoJ L*jjj 

,,." Lolj i^o£L>J! o^l j"(„VI (j-o 4 jj^! 

. Igio LkjLul j_LiilLI 4 jjL*J,! 

l_fJ-oj .Bj^-LLUI ^ t 4j j i n itl clsIjJuLU jjl 
_l_U_*_J1 J ( 111 J Ml II J_ojJI ^a 1 ^ 

iJLlill IJloj Lojiic. i4HojJ»J L&JLlxj (_£ jJI 

J-u£ Jj>. (jJ! (<U-aO>«J ( _ 3 jJ! J-o!^J<J! J *S M l " 

.gJj-uJI 

<-ll^" <~i~ 4 _jji_j3 g t*. i_dl_Lifc iLiiajI jol*JI (_ r 3j 
(jV IjJijj t4 j i <il j i <i!l £-a CjLo_i-£iJI «j' 

L_£1_L*J1 ^alj.5 (_gJ) U l4-wl*JI Sjjill 

Jjalj-j (_yj.II J-aljjJI (_ 3 -4>_9 i4aj^ojJ! cliLc.lj_LiaJlj 


^_j_Ia_*JI ^i*JI» 

(jr -LJjJI < • ts\ t~ II ^_<_0 Jl us 

«4_i^Ijj>JI CjI J <?"<• I.lj 

: I 776 fla iCuj^ui ?*\ 

4_uijjJ,l jMal*nk*>«nil (jl» 


1883 f la <jLuj £u*jj 
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jlqp[j La fiLuil .CjI jjlll 0 Jl& 4 4-^.1^^.VI j 4_u_uLu_uJ! CjljjiJI 

p ' a 3_}l_c Lufc qpLj Vj 4 (^_usjIjlI 1I qi_3q^JI qu j-qUlmjj Ltfluj > ^ ^ 

jJwLjj . LajJu»_a q£j ql t |ju>. j^L> j-al j_A 4dj^]| ^yJJ ajjfcUtj 4*VjJLi 

<JI Ju£.VI ^\ (Jj-a-> 4jLb qjjjL^eHll 1 <-^j 4 <Lc j_t_u_a (JSLcu qI,UiJI 

Hermholtz-Brucke qi£j)j-} - jUJ» qLu^ ql .cjljujLglJI q_a jJ^ J-SLjj 
< jr jk 4 -lSLl^-l$J 1 ^^llj 4 jjL*JI 4_uLq_LdJI ^jJijl ql_j) 1840 
JlcI Ju3 4(4_o>JI 3_>LJJ J-a-*-JI q-C. 4Jjj < mU 3ji_o*pl ^j-3JI 

4-Cj^jse-a 4 juIoj ^ jJI c _« -AJlU JuIdj 4 anti-Mllller 4-qJp,| Jlus q}Lcl£ 

.qJj_a q_a 

IJl_lj qlajVl qlc 3 Ll>JI qL> JjLSJ! c-.uk jJlI j*Lal qJj_a ql£ 

«(^q-u>- I JUjO» 4_Li_t_uII jj Gj Ju>- I [&i JuVj '■ t^> 3a 4_uLj_a_j£j 4_uLjj_L3 'p9 q_a 
4^lj-lil q_a 4_Lc Laj 4 <LojjjJI 4>Jl^J 4jK Mill 4 »j <^itl ql q->>jL>. 

. ^-UJI £c_jjLj ^£i 4j jLu£.l j-lC. 4_3_u j Lp-a ^Jjuv 
^_ p_a 4 _u^j_4j j j-ic. CjUJUo 4^t_uj 3_}l_C, 4 _l<Jl»JI CjIjjIJI qjGj 

cii!j4 g- L g- Cl l ^ a is\ a J^c ^-al-jqJ jl 4ju>Jj_a Jl>-G 43jukL>. 3q£La j! 

1_La qukjJI ^Jl j^LlIj ^jJI JLlUj 4 q_a J-3 jv ^ (j^ p j>JLl 
Tomas ^uSjt q^Lap qyj Darwinian 4_ujjj1 jJI jjIalJI 4-qiaj 3jiiLUI 
^LGLxl ^ Bishop Wilberforce q-ujj-£j \ \ jj c_>j-A-u quj Henry Huxley 
. I860 ^Lc Jjj^-4^Lj 4-ul^qpl 4_LajtjJ! 


. Lfcj^Lajj 4-^L C l > -^I 3jj!JI 9 . j_4Iij 3 Ju JlC. CjVjLst-a Cjqjv 

qGLt^,I 3 .U> qGq^oj qu ^JLua-pli 1 a n! ciJLuk ql il 4 ^_lIdIj 
.4_u_oLu_oJI 3j_3JIj q-^qAIlj 3jqjJ I jjL-s^a ^jmi 33 I q_« 
£%-uj L^jLs 4^LlU eJJb 4_4^L>JI 3j-aqJI 3 

• 4_<IdjIjl 1,I J_^_3J (4_UlqaI/ q_J^. 3 jj , y^. \ ^ | qjjLSilj) 4 

4L « « Mill qL^ L<u^-a 4^_ r L3lq^j_CJjJI J jjjui l ql£Lal 1 gj4 jL>.jj^f ^pill JjjJI 

3g.Lt.ulj 3j_3J! qjJ 4^JL^ 4_j_<_uLj_<-u JjL<_ uj 4_jl_s 

. 4 jil Mitl 4_ajL3JLl q-bju VI 44_^L>JI 4liJI q_« L^il jitl^ul 
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gjLSiIl 1 ^t^^It jlo^JI Jjj^jl jla iCjVL>JI oj^t Jia 

^Uj-JI ^[£X\ cjI^IjI i^I Lc. L j/,.tLi 2 H, ,.tl ^\r IjjjiLtujj 

««,^^Lc.y lj (j7h*h tlj 4la^-taJlj t4_iC.l n^tlj 4jjLtjJI CjI t n < mJJ.Ij tCjljljjJlj 
.lJLLaJI V jui SjLc. £y*ju2Ljj SUl,,,tl JLSiul (jLs 4_3tj>.LLll cjIjjILII 
4JL>. Jl33 Jj^jlII ^a£L>JI ^Ltaj (jl ^lc Qj) 33~ a ^j-ollll 4 _uJLc fj\ <■ (i t n\ dJj 
jl jLtaAJIj l_3_ulII (j-* 3 CjjLc. Ju 9 4-u.lcVI 4-^aliv ^£ 

. La-AjLT 


^ t Ity (jl CJIj.il j-a 3_iLc. I ^CjLu^LjJI ^i»JI CjIjj!l!I Lai 
jl i4_u_uL_uI J^l' >.^ j.j , „ 3~ ^ylc. jjLa Ij i^juus3 Jl 3 ^uLUl 4_£j_*_ll 

4_ajia_La jl . ^Jl3j (^1 (j-C. Ijj>»l-C L^_l 3 ^ -L uaI ^U<?i ^l JC 4 jI 

J.LULJ1 jJ-lX-5 d ^j L ', a 3_}l_C C^C-lII I J-tCtXJ jjyllll p J 3 tl 

JjLuTJI jiaj 4 _^j>»j j_a ^jsEjlUj IjlaGj j I aLalaiJI i ja j tVt mj .^LLoj^Mj 

Ij-Llj j? ^ q '< a j. fc, "i < j 4_jI_ 3 t Jlj jL_5t_lJI 4^>-j ^JLcj . 4_?r ->.11 ^ I ^ ^-Lti.1 
^ I ,^s\ a ", t 1 ^JLc ^ 3 \j a", , ,'V1 j U. '< t I j^uljLA JJ j L>~ J-jLj ^yJLc. ^Uln < III 

4JjjJLo CjIjj i nfll 4_^_us (^JLa jLiTlvV 4 a a <^>U 3 JuJl>JI t_jjL?tli] 4 JLjj9JlII 

.jjt> j^i] 


4_jJLMI ^a-j-dJI CjLajJa-La ^ -- L a- > - ^Lal Jl>-4jI 

4 j <^ a 4 _j_Lj jj-L> J^^Ut ^a-L*JI Lcjj . CjLajIa_UI d Jl^_j 4_^L>J1 4_jla-*JI 
C>-ULliJ 4_uoL>. tc_j^LLaJLI 4 _ujjJlJJ CjIjjJlII 4_al^l CjJ_ aIIcl 

dJufc JlLa ^^ylc 1 mm Mj-a j-uaUJU ^al*J! ^-u^al jLd^ CjL*_aL>JI 

C^?e_iJI ^_Laj t4 j (tojJl oLut-aj>Jlj i 4 <^U t ( J_a-*JI JaLa-il£ aLuiuVI 

Cjjj-LaJj .4_j_c^_dJl CjI t n t mJJLIj 1 4 j r, 1 m ^! I j 4 jjL^jJI CjI j_IaJlj aUtl 
La? ♦ 4_t-a-l-*JI u^LHI ^ ^UVl ^ L^LL, jLalju ^1 2Lj^l 

CjI < <i t nj-Uj c-.u^LUl 4_ajL>JI 3jLa jL.llC.VI (J\ju Ju>.V! ^-a i^»aJt]| : Vjl 

. ^ft Mil, I CjI j 4jalt tl 

(jyic. 3 jJl 3JI (J^LL (j_a 4_t£.j-tlsj-a 3jj) ts\\ j J^3 j ^IlII 3»L35L1I : LuL 

.4_j_aJL*JI ( _^jLL>JI {^£1 4JLvLLa CjI^_L3 
cr ^ 3 *OJI (JUJ! oLukLa^ j! j&\ ^UUJ! ^: liJlS 


295 






.« iillu_oV! 4_LaJL_u)) 4 j jJr «<ill a^ytToJ Luj 4JLuoLall 0 Jufc 

SjuL-uVls . j-A j-t-JtTJI ^LoI ^LjLv J_aLc cilllA 

t- < l > M l ij r 4^>JLl CjllaJI j!&\ (jr\J 

i4_L^J,l LjLxxu ji£VI j-t^Lui]! 4 jjij!l!I La! . 4it_<_o!jJ! <LajLaJ! <13 jjlUj 
. ! 4_uLL*JI c—u^dLlII (jj)U mij ^ jJI llLUjV 4_Li^L>JLI J^_J,Lj ^ 

J-Ikj oJufc ^y-al t Jl Jjjilll CjLs^Lc ^jJI Jjj^l o! 

^jlSIII ^jL JjJLUj L $1c. j_lc ( j_a Jjf Max planck cilj^Lj <j_u£La AjJljIoj 

£-^c_j>JI jl "iV 4^?t_£tj dJljJl>J 1 Cij^LSugVl Jj-lS 4j5t_Llj ^Lj ^ ^,-a- lt j! 
jLcLalb »1 aUfl £)-* Lu_u^x£V! fj V £)£Jj ' a jl SjJoLLa L^J SJljJI! 

.Cjj_aj j! ^L>*l j! M>.Lc 

4_l_Lj jJ! ‘"* 1 t £**< • 11 jjjG j-A j-t-JtrJI ^La! L_a_aj jJ! J)jL*JI 

j-xc tjl !>>tl j-uLUJI ( jr 3 JlaTu ^jusULI ^j-a 4 _v.jLuo 4JlfLal cliLukj . 
aljutJlj t4_uj_iJ! CjLj-udLj^JI j^jjLj 4_ujia^Lb^LI 4 £)j^Jij! 

^-aJLtil j •'>"!! JljJo <Lv^J,I ^ L\, ,,j tl 4_xst_u_uJ,l 4_ai.u5L[J ^_aIL<_u_I.! 

CjI jl j <? tl Cj^jL^_a ^jL_£> tj_t^L>J! J ♦!! ^ La! 1 a^ a jj>J! 

. U*Uo j!&\ 4_ajLiLa ^_aJj j^ *"< 11 < ^SL^TlII 4_uj JlJI 

4"^% ^jJ! ^L?tlll j-jLij ^Jl>.! t j-usL>JI Lu^j ^ La! 

(Jj aj*j ,Utl J jJ^_uJ! ^jJLjlH j-lJu jj_LaIli!j aj-tfuill 

j — t - t - a- T i-j ^Lui]l (jyl^. ^jJ-^Llt-a l_Lstj_usl Lu! ^jJL»J! ^j-a^>- j-uJu 

^LajJ jLiT Jl^Jj . (J? _aJL*JI ^j-a-(Jlj ((^^L*JI» ^1*JI (jpij ^Lx^J 
4 j^ a^jjU,,.! j_^l_Lc cdllA jl ^yJI (cLLLi ^ < M«^>a jj^j) Thomas Kuhn 
^jJI ^j-saL^J! jtJjLj < j-^ aLaJL*J! ^jLfcj! 4 juLSJ! Sjjx-saJ! 

. 4_aLc, ^cjjLj 4_j j_<_uj Jlj 

CjI a^U ^j-a ^aUtl C^e-JI t JljL-oJI ^LaUcV ! ( j_uSL*_jj 

^j_a JP^Ll! S^Lclj j j ^ " 11 j tC jL_ uL jJLII ^y-ca-uj ^jSLtTuJj ttfLLaJLl 4-iluI 

p ^ CjLa^i.1 4> Jui» ( JlLa C^i^ulj . ^j_a 4 _jJLc. 4jvjJlj 4^ o^_*_a ^^jLajv 

^j_jjJ! ^aJL*J! jLxsa-i! (j_a ^y_a-Ia^il ^LuJlJLl! cJJLlij CjIjILaJ J^>J! 

jl ^ g /^I <_)>=*- jaa' >»J CrVJ-y 

. <>||^J.I joJLji ( _ r a 4Ibl£Lo 






l _|.n.l.g. lI jjsjJI ;h 


"^UJI" oUUiil 


jaaill j- iyll 


JaS\y 

-lfe 





1_^U! 

wy 

5b t UftUJl p* 


^Uai 

Ajgii 


Vjj^t 


b_m fjUi 


l) US»“ S ^ 1 

J oy,5UI ^ 




<»>»' 



iaJ5l5Ul a-aJ,l 

MM i-ail 



(Jjj. (jjs abjJij jUal (j-3 ja-L*Jl diLlaLJuJ 

JjL>J JjjaC' ^ag3 £js i lg"miljjJ <LaJLsr" 1.1U (Jjlj-LaJI <ijfl->JI aUjjU 

iiajjJ.1 oj la jjl. (_>i=L>. yx-> '’jLlo.I iSj-?r! ily 3 u a 

<U ni^JI 4jl jl i« jllauVI jLLJ» fjjt 3-^jJjjjjVI j-talll oLg^.jij 

• j«Jl»J1 4_l 3 J-4-b i^jJI 

LjSjLc. iio.LJI Q^SLi La-Lu l LaLaJ ^a>*Lia ^y .aju 

J NI 1I jj j_cu liu-LjJI ! j_& Jau-^Lj i«(_^jL*JI)) joJLkJI lgjla_' La Saga 

jl abt^pLa abtpj 

aLpjLfba aLpj jjl Jl*jj i JljJl>. (jjs <_jLj jSISj Lagj ailli jjl L£]|j.iL>j 

^ « < m J jaJjL-i^. lio>L±ll jjla (... I ji£ JLja Ju3 ab! aLaaii! (Jja-i njt) (JajlII 

Lagj j I Z(j-uj ^ I <J-a-*J! I J-gJ jjSLaJj .I 3JL>Jt n~l 

4 lAija" i ii a aLuilj.5 Juljj i3JL>J! ah LA J!la i bSL-uJI ^a (jlsjLjijj 

(J_a-*-JI ab^-xjJ ^aaa" mi nt jr a <tl ^a-iAj ^aS-i aGUs tS mi^LlU ^j^a ^JjLfc 

t _ r 3 fal*-!! t _ r 5 (j-agJ '^ A Lag3 aLiLaJiJI aJJb yjuu^i /a-i JL9j 

neo-Kantians CjJ£ £^-pl jLil jl2Jj iSja. ..1311 diLii^LU! 

I jJLs Jl 2J . al_S_p_>JI al ».| ' U l ^LjlII p a All j_du alj? _JaL I Jufc ^j^aJJI JJljj 
.«^a-iSJI (J£1I (augjij 3 jLc.I »tdJi jjLi 

.(jjjL-uJI JjJLaJI Lr'-pil ^jj-a-dl (jrS all^JapJI ajui ja<J I >'-»■ i» JLaJj 

i(jj£LII (3^>d all Ij_LaaSHl I (J I V"l 11 abtpj dlVjLpJI i>JL& 

.aLui^lj ji£| jjis -1 i^’Wj J^>. aLscjjj jai.V! I g 0^>- 
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^ / tlj 4_j_aj_3J1 cjUIjljlJIj cjLoJL%IL1Ij ^£L>JI ^JK Gd I LG La LG 

JsdLG? (jL^ lLUjG j-j-C. j- G l G -ijJu>.j i4_GjjlGJI 

^JjlII j3G jGJj . ^j_a^JI J^_4J L-GjI (JJulG 1 ^ ^ T\ a JoLc-1 VI £ju& 

^pJ! 11 $ mi 3 i 4 GLjj_LGL} CjI^jjlG cGaGjI t4_i^.jL>. J_atjju 1 <>nl 

CjI JlaLjJLI (j\^ (j-sa^LuJI j_a ♦ 4-tl>.l J-ll J_aljJtJL 1 ^jG 

.Jj-uLa jG 1 LstGolj 4_aJjui]l j_u_uLGJIj 4I(jJl>JI 

3Jlj 1 < <i II 6j*\ a 11 CajG (4j i M Bjjiil 4 jIjlj) ^1789 ^Lc j_>. Jiia 
^L G -AVl £_Gaj_a jJjSj (jl C-OKJ (^jJI ^J-GdjJ.1 (jl fJLGI ^Ljfcjf (_y3 

tc-GtSGj tjGGG 3jLc (j^Gj ‘GJjjJ! GU* j-A 

£ Lta-GJ 1 3^_t^L*J,l Cj La-& Il.uX ' (j-C. 4_J_}1_C CjIjLlC. (j-ta Cj JljGjj 

tCjLuIslj^JI (_y3 jijn <<-Gij (j^LLaJjGI ^_GG (j^Lj t(jLiVlj (j-U ' Mij-ail 
. G <>» Atl cj^L>.j (_y)a c^-ujaj.i-aJ1 j cjljUol 

£j I (jSLa-s 4 GJL 0 -JLI JjjJI (j^j 4_u_ul_u_uJI djLa^L*JI (jl (J_uu (j 1 (J ^ ^ (j_a 
a <>»V1 JjjJI J^-iG 4 jjGJI (JjjJLa tOjGJI J^Lia)) 4 j^JG <- « mi-vj mu? 1 
La-Jjj t(- lIj-TlJ u_a j_Lc. JlxG CjLGUo Lfcj_al ^Jlc, 4_jjJJtil ^a-aVl (JSLilGj 
jl SL j - j kJ' <_jjJL_uI jt aLjjl (JJ-& 3jGIj JljG LgGV Lfcjj-G La GjJ 

<_3j^_*_a <(4 juLlII 4JjjJI» ^3ft* A (jl . (^ a\» 11 JuVI «Lj£ L 4 J) ^^^LSIlII JljVI 

t^JjLlII (^rujl j^JlI La LG 

. ji Uj i >n ^a-a^l 

cHj!jL_c J^_?e_a 4_j^_aVl ***^ j<>^s11 £ju& ^JlLa aLaJLtJI 
.fLLGI 4 _G_Gj>- 4_j_a^ La LG Ij-ajLs J^j ttU 4 4_uL-oj 

d)L^jLua_a 1^3-uj Ci in j t L^_jL^ iJjGJlj 3-i^>.j-a 0 Jl& G^lG LiL^ 

3j_u^ Gila I jcJjLlII jGlj . L^Jj^ ^yjst^_La 9-^uj {J, I Jl>-jj 

Cj|j-a 3 JlC t3j_a (Jj^j Gl ^yG. 4 _coG <-^l mn^VI (J-oe-t-G 1 

4jI ii jl ljuil <_^LGlGl^t ^1 L^Ga ^^sej jl 

CjI _i i^LjjJI .^oJL»J! (jjs ‘LSj n~ a *lj^>-i (_^3 »1 <If. ,J^a fjjs i JLs.!j CjjSj 
ojI^ i Lik. cjL>.jj (j^ 0 (J^»iJ (Ruffino) j ‘j'^jp 4 -Sjj^ ^j! 

JL9 4 I J °) jaLiiJ! (jl (j-'jiji.^tl (_JjJ &2JIJJU0 
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4_j^Lj ill 1 < A j . JL^-uLj ^J1 Jlju U-U3 <_ < < <n ^jJI ^L_u_><JI C.<J!tll 
3-u-aJ I 3)1 V I i 4_i JulLs | Mi 1 4_<_u t ^ . ; .i XI Jl£ 431 p ^ A Jl3Hc. I 

»jI LLo J 3)G JjJLJI j-still IjlA cr^J (Euler) ^)JjV ^ Ur. I Ju9 1 gj4 
Jutil ^LUj <3&j 431 gi A .^rXI ^Jj ((^JL^sLallJl c_jL<-u->J ' t ^ ^ 

jJi_LuJ 3)G (Jj-SJI (j-o j3£lj • 3)J)J m <<otl 4^.j33*l Jj ^Loil 

3 Jl_u_uJI <j_a Monadology « .i^>.jl! 4_Jj VI j^^LuJI)) 4*13 < nl*4 « jl »**< t »t» 

.BjlujJI cilij 4_3_<_ai3 JI oJlA L-t^uj 43 tj t Ann Conway 4j^jj£ 3)1 

cGI ijy l(JI 3^£L3JI 3 )^ ‘ ^JL*JI ^jjIj 3)j^ L« j j 3^ 431^ *jl i/Vj^Lj 

3)1^ Jplj^JI 3rijj I Jjv. j^ 3 a 4_l«j^JI 4Jj jJI 1789 jju 

j3£VI CjI <nU ntlj t^j_ujl Juc ^ 4 < (i^JI ^_tc ^<hU nj »1 «UI1 CjUVjj *Ij! 

t J—ljlj j^_>- ^Jl Lr.L_ujl I 3 ^_aLUj Cj^jG jus t a j',Uj ^Ucjj 4_u^<_uj 

JlGJj t«j-uGJI CjVL?c_c)) jl (jjjilll J^ULla) 1 ^*n< n~ 3 >£L$j (j^-JI <-3 Jj (_^-Aj 
3)L^L« ^I ^j-ullll J£» 3)1 ^yJu u J 3)Lj^JI ^LajJa jJr. 4 « Kt l <?3 _a c JLu .^ 

3jl^>.j ^1 j-aj-j ^431 :<JjjJI cjllaJI £-y^>- 3b° 3r l ^^H’ tl ^' 

^ I ^ (j (i j tj i3l_LjuLll ^ j a! At Atl ^ jILlm-c ^jVI <L>.jjJL 4_4 jI^ 

t4-jl mi a Lt-CJ ^jJLjlII 4 II ^JlA < j : uiaj 3>^-^J 

3ri_j 3j_3_Lll 3)U ic_jl3^Lll Ijla l_Lu L^j 

4jJu4]Ij 4j n t^llj 4_uLj^iJlj 4 _lLjLJI CjLuIsIj^JLI 3 y* 

3^Ia_u_aJI ^ JlA JH c G->JI 3)_c JuJulII tiJl_LA 3)^ L^JJ t4jj_tK3Vlj 4_uj-*JIj 
£_j9Jl>-Lj jl 4^3 C-cjjv. t^^tfa.JI (jjiiseJU 3^^ 3tt ^jjLllI 

4_^Jl_ud 131— l j v I t—<_L_tuJI 3)J-^_9 . 4jj_3j_JI 3j_titll JJut-4 jjG_>. SjljLuaJI 
3^1331 3 ,j_3JI 3ys 4_u^_*JI 4_u_uLu^JI 4_JJ^Ul^_i_aVI Jl>>Gj . 4_i3cjjIj 

ciJIjGVIj tnll :^_cVl 3 )_a ^3^ 0^31 tj, 3ir. ^j-u-oL^JI 

3ys ^5^ C^! l^-^I 1-^-113 3^ r. L < - a ^3-^^ 

^-oVI c«3-3 jl3]j «3j_L^4 4 j^SL^j 4_i3L3j 3jl>.j 3jl>.jJI 

^Lu_uV 4 - l qJ j lII 4^L3lII j ^^^LjjVI 3)JjJI J 43111 4juIj C^tj_usl ^ylll 

3)1 3>SUj 3j33il ^ULla 3)li3 cjLuIoLjjJIj^qVI ^IGj . 3jLc3^>JI llUj 
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ISLijjsij Lijjiji fS-L*JI J-Jj La ^MU.tl j ,^r- ^£j y •.11 j ,^,-U - | 

■ 4-i-II g inTI 

■ Jjjjj ''J iJjjjjISVIj iJj^jJLLJIj -2 

- 3 

.jjL»£p! /jjljjjJ! -4 
■ JjjjjjSJIj njj-i * < uaJI -5 

< U -g- L «JI Sj^UI. JjjJ}>“^l9 h-ijjlI! -6 

. ^t-kmjJI JjjijJil! UJiiS c- L J>jLSJ1 -7 

4_l^>l_>.) ijjj) 1 •>■ > nltlj iS-J-Jj^JjVl i l ^/'llj l /w- -8 

.(Oj^LtajVl 

3^$JLI1. (JjLIVIj ij j _i in 'i j-JlJ I j J—i_LS!j y I <Lu 3L».) *LujJtl1 Lijj^i -9 

■ 4_uLltl 4 _-oJLslII 

■ eALJI ^JbJI . 4jyJl^! 3 Luj/V! OLu^bpijf^Ull-10 
Jjl^ 4 j! Jj-o 4LiV ^ O-Jjaj, I cLt^t_J! Jj! 4_oJ Lilli oJJb Jj-o ^-Jajjj 

CjIjjU'iII CoLia j I i.*i» \ts* i— ij« <~i11 jj-a (_r^ 

t4-Jj *s i ii « tl Cslj—oL*_U jj^iTa Jj-a i_)j» i"itl Jj-ifc * ' O-ll^ Jl3j . 3j_lj£L!I 

4JLjl_ifc 3jjj dl T t-OJ Jjl£ jJla jji-VI Q^* J tl Lolj iJj-djLilU (j-a Jjj|jj>.T U^_9 
j^L»JI Llj^-Sj 3JU. (_ t sj .^jL>JI jj-o SjjiijJU jl «LiL»iJLI jjl^J.1 jj-o 
3_jjLiJt>JI diljl^l! jj-u-u>o jjk . -Lp._jJ! j^L>JI jJaljJI ^ Jj - ^y^L-iVl 
i^g~ i nljJ jjjc-o JJuJI !jl»7. (jj jJI jjjj^LiU lilltjl Jjl . 4_1 Lsl 3 4jl or. dilj^L^ 
JI «"" (j«Jl»JLj L$J 3_4>Lc V) 3jaL*_4 j 3jc,,. jl£LsI 4-a- l>J -JJ j Ijl»4 jc 
(_y!J l-jl i~ i .ilj ■ J j' j. o" i nV 4-oj^UI 4 ajjt^n 4l2jL>JI Jajj-ilJLij JjjSLII JSLJujJ 
JjoJjLflJI 4_j|jV 1-4-Ljj.j I j j i n 1 —LjJlJ Jj! Jljjo 4-*-J3jJI 4-j^^Ls-VI (j-u-iVI 
( _ 3 _a 4Jij j<~ i nlj joJL»JI ^jLLLij cJsjls 4_Li^alj_liIlj JjcJLjj-j-oVIj 

: I ^ Ji~ J3"o 4-.U.I 4J jj-u-Jj iJjusJLI ^JJ-o (J!J-t-u iJJLlA ^ 3 . 4 , ..A\ doS^JI 

-JlLj djjLaj c« i \ l _ :r jJ! i_ij» i~i II I ^~ < CI~ol isLSiJI jljI^s cJL^sj Ja 
3j j j ^ 4 3 j 3 ->» dl—Likj ml i n~ Cul^ (jjjJI CjLk-ojj>J.I ^\ Cj!jLCu>J! 

^_-o^L-o ^o_i_uj-i jlj.o~ i,iLi jjL." 11 ^JL*JI jjl O^" ^ j' •• q! * 4jo aVI 

. I i o ti>« o j»Lol (Jli-o i_jl^ 4jLLoj (Jr 3jJ joJLkJ! Ijuk JjLa i3j_ossljtil LuLo. 
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^ t j3 -L-ab>JI jj is *** 4j 1 4_tb ci.Ltiu V La-a 

cL<jjl>JI Cy* 4j1 jl5c_ujj La LaL^ i LojL-u LAUj^i 

. 1 Lj JllC.I ^ull 4_*JJI cijjj 4 _l 3 ^ Jusr~ > <1 ) ^jJI ^<U JuLlI l_jjJL_uVLj JJlslII ^yC. 

ij) mi j I ^a-Aj) LaJLj JljJl>J! c_j^LLd Q \j t^i_JL9 tciJi-LA 

. ^A—J-3JU 1 Ah4- ^ j t3 JlJ JlJV 4_J^J Qj) ^ i~ A 1 ^J-A (LaM^ »>*tl < 

^-A- T (_?e-A» £L lJ 3jlcL 3£ 4_jj_tujL>JI LfcjL*_ti> aLl^uJI BjjilJI ^LlS juuj 
^uJlaJI (jl . JlIjj (jf (J-A ^jL-jaj !juju>. LaLLij t((4_jjl_Ajl*J.I 

♦ » La-UJI ^j_A ^l^JI 3j^|j JlJJluI iJ-ULLj 

CjI i mi 11^ CjIjLjlII 3^ Uj > m £yA ul 

(jy ^ cLv.^ <-^>j j_aV! I JlAj . 4_3_pt_<_u (jLajI JlLa CjJjvj d ,,,l 3 t,l 

t L^jLuIsj^ oLu^jj^JI jjfcj (j-® ^Jsi^L^a ciUj 

J3^.tl I j_£> Ojuuj 3 Jlj Jlv. Lv j j jjl . 1 ^ >—jJ) L..u Ij / 3jj. tv<tl 1 ^ ...,,, IJ 

<_j j_<-ul_>JI 3^U< ,,, «l?c_uj t (^^->o j_luu 4_jJLa£. L^i : 4_t_ol^jJI (j_A 

J « 3" miU 3jj_t-£3 £)! LoSLaj^ 4<LlaJLlIIj 4jj^LaJI <_3jLtijJI p a (jylc. 

u. LiUf .a^j^Vi sjjeiu ' - bUjji ji^Vi JjjJI 

^LLij jjLsejj i LiK ( h l~i V a £j^3jja itfljj La i_jjej V jl i_jjej Li^ I j| La 

.c-abSJ! IjuJ, 
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•jrjU 

^IttKLa 

jJ-j-Ij dL*^oL>. (j.3 dil I jlHuil J^. * 

. Ljijj^Lls 4jl^L>- ( jr ^ cjLu^dIjjJLI l!illL_ul LJL>. * 

* 1932 l_*J j ( >Wali» JljJ * 

(i^jl 4 Mill llLuISLJlI 4_lusLjjJI ^jJL*JI J * 

. 1964 ^LlII ^5v-t-u ya 4_*_aL>. £ya 

CjL*_aL>JI (jj-2 Luoj 1 .(3-cu-oJ 4_*_aL>. ^j-uJjJuJI <Lu-A j ts*ic. * 

. 4jJj-*_t_ajl 
3jLC 4J * 

. CjLuJsIjjJI ^jlc. (j_a 4 <?l**rV c 


^L*J1 J^-tTu-O JljJ!* 

. 1936 

*>\ Cr lc * 

^J9 

1 < Mg <fl (j- 4 ((J^lclL u iSLua 
. 196! fUJt 

J o f.J . ^ mi *0 4_SL_aL>» ^^-9 
. 4_u_tiil diL*_«L>J! 1 '>»ji 

3jlc 4_di2L>J,l <G^5tJ 
♦ CjLu^LjjJI f^yz 



SOI 













Lc 4_JLa£ . J 


. 1924 ^LjlII 4_ujjlJI j-uzla 4jjj^_$j?£J JoLlO JlJIj-a ys * 
q -a 1967 ^jJL*J! 1948 A, ,.l Atl J»* 

4jlaL>. 

Jl_5e_« y£ j, j*t in j ^ Lll CjI jl ^ mi yz j_u£J1 LJ&yuj I * 

. 4 U 1~->J>I 4jJl>JI JjL_u^j 4 j , m jU <» ajj-gSLII 

.4^9j-cj-c 4_J,lc CjLjj^ Cjj-tluJ 1 jgif, LbtJ (j\ < m g-%. I 4J * 

y^.Q-ZZ-1-G ^ \ r L-£j—uj I jJ9j t 3 j-_& La-! 1 _j 4_j_ij_*J! 4_i_UI £_$j5e_a j-uzlC. * 

.I CjLj^LjjJI CjLst iU (^i j 

yj& (yiSyajyjQ y >'*' * y£ 4-g.mjVl I 4 _<_i.i_^Jv. ^_Lo * 

. L-uj^ 

^jjJI q nl^Uj 4 _jJj jJI cj!jL>*jVI JL^.1 1 a & X /a JoLiuj 4J * 

y& L-LrtT(-^-4j 1 j! ~ Mit .4 _uIdjVI »LjjjAit ^jjJI ^L>o^Uj 

♦ 4j^-l<-u Tj 4_u2Jj_ 3 |j 4_ujjj 4-tSLj^q I Cj L xa Lv. 


502 






L-JjTl^LU jcJjllil J-U 4>jj-LaJJ JJjtjl 4 _uoj 9 <_)Ll£JI I JJb (jy^ej 

L-JJ-TlSLU J_J_C £C_JjLL 1I 4 Ir^t 4 L_3j_C 4_j| jJ (-JjJJJ,! 4 ! J_& 1_L4JJ 

4_l3 1*1 U) l_4-4 J () 4_lC l_4 ^y-lc ^ ♦ Uj QjSZ-UJ jl£” l-4Jj^ 4 JJdtJI ur uoU 

3j_lcu- 4 Jij_4_4jj I j-tbj 4^^-tiu-J' juV! 4 j^_4_lc (JjJj jjulI! jLSjL)! jl 

oU-albe-a ^ 4-lll>dl 4 jJJul!I 4 4^WI ^1 cJ-uojj ^lll 4 j^JLul1I oJJt 
^ jJI ^TckXI jjjiaj {jjQ L^-l 4 ^lioj (Jfi Cju&-a ^ylil 4 _uLj£JIj 4 4 a 1" •^a 

^IkUl liA 

4l_^_jVl J^LjJSj 4(ju£jj-4^/l CAA+U^ te-JjUJ J Ju9j 

4<_ij_*Jlj 4^)l_uljj : Jlj 4(^J 4^jj_uai,lj 4 jroljLjJlj 4(JLJ-4J_4 Jl!Ij 

oljjJtLw 1_4^L>. ^Ll^£i JSj^Ij 4 4jJJjlII 4-4-IojVlj JJl*JI 3j£s jjjlaj 

J-*jx As-*-! J d II jl 4^j^jJ,I I jla ^ pi ^ Im i I Ij cjjjlII 

Lr h LjljUs jl_£ (^jJI “-Jj-i.il JjLlIc ^ L&JI IjJLojj ^yll! 4 jJJjlII i_3jLjlU 
4jt_pj ^jJ-tTu-4 CjIjj J-4 (jjjjLjj-jJ! 4 _jJ1 4_1l4j Lc C—.<—LmJ 4 t JL>J,l I JlA 4-iiiiej 
4 4_uLpJI oLiklil {jC. j“sj 4 ^Jl14 4j1 jjjlc. JJjlII J_4 ^laLu 

»4tf mltfllj jJ! (j-4 4Jl^J 4>jloL>-lj 

* >jl.< dVl (i i ol <^~>j ^*3 I j * <*! jjjJl qC. <_}!_£]! Cj JlSCJJJ 

4 jjSLu ^j.m mi Mj- 3 : Cr 4l*JI j- t SLa l ll ^ ^y-4- lfc JI 

4 4__1_<_4J L>ul 1 4 _jJTj ^_uL jJjLiuJ C_J JuSfcJJ (j_?e_i_ulj 4J-Lulj jjJJ-J 

4_lJTj lLLujjJ jVl (j-C-J 4 L_}j_<_uL>JIj 4_j^^Lcj ^JjjJI 4 a Ui a j Jjj 

4_5c_pj CjIjjjlJI 4_*_j_lL>j ^jj^JV! *_)j-<-uL>iJI Jx. CjJl>o Ij_l>* Ij ♦ 4-lLlL^TlII 

♦ 4-L4-l<-11J 4 jj£Lo] 1 (-JijLIbjil ^iaj>-4 l_j j_<_ul_>JI 3j Uj i ii 









